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‘‘Last summer during the extremely hot 

weather we had first hand experience of the 
real value of our Case tractor and the ineffi- 
ciency of horses,” writes Ira Pulse, a well 
known and successful Illinois farmer. “With 
the tractor we cultivated up to 40 acres in 10 
hours, on 14 gallon of fuel per acre. The heat 
didn’t bother the tractor at all. The best we 
could do with each team was about 4 acres per 
day because we had to stop and rest the horses 
practically after every round. Then _ there’s 
belt work that horses can’t do. The tractor is 
the only hope a farmer has of making money 
under present conditions.” 


CASE OFFERS THE MOST 


MODERN MACHINES FOR 


was 7 j|arm profits in 1935 will 
~~ ~ depend largely on the farm- 

er’s ability to cut his cost of 
production. But this cannot be done with old 
machines that are only half efficient. The 


solution is new and improved machinery. 


That’s what Case offers for practically every 
farming job. The new Case tractors are the 
most economical farm power to use from the 
standpoint of first cost, fuel cost, and upkeep 
.... With many improvements not found in 
other tractors. There are four models. Besides, 
Case has developed newer and more efficient 
threshers, combines, plows, planters, drills, hay- 
ing equipment, tillage tools, manure spreaders 
and feed mills. All are far ahead in design and 
quality value over older machines now in use. 


You may have complete information on any 
of these machines. 
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BUILDING BETTER 


: ‘ 


In addition to the regular Hyatt stand- 
ard series bearings employing heli- 
cal rollers, there are the Hyatt Solid 
Roller Bearings as illustrated above. 


With Better Built Bearings 


The application of anti-friction bearings is so universal today that scarcely a wheel 


or shaft turns without them. 


But universal as they may be, good judgment must be exercised in the choice 
of anti-friction bearings. For not all bearings, however similar in appearance, have 
built into them that quality, long life and carefree performance which character- 


izes Hyatt Roller Bearings. 


Thus, far-seeing manufacturers in building a better product, employ these 
better bearings. On the correct design, quality manufacture and sound applica- 
tion engineering of Hyatt Roller Bearings, they know they can rely. Hyatt Roller 
Bearing Company, Newark, Detroit, Chicago, Pittsburgh, Oakland. 
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A Study of Suitable Equipment for Applying 
Sulphuric Acid for Weed Control 


By O. C. French’ 


HE Crop Protection Institute, cooperating with the 

University of California agricultural experiment sta- 

tion and the California state department of agricul- 
ture, has carried on the past year a project involving the use 
of sulphuric acid as a herbicide. The experiments have been 
particularly impressive in the control of wild mustard in 
cereal crops (Fig. 1). As high as 96 per cent of the mus- 
tard has been killed in barley fields experimentally (not on 
an acreage basis) ; and the yield in some cases has thus been 
increased as much as 60 per cent. 


In foreign countries the practice of spraying with dilute 
sulphuric acid for weed control is already well established. 


The problem of spraying dilute sulphuric acid, which is 
highly corrosive to metals, has long been recognized. Ac- 
cording to a report in “Chemical Markets” for September 
1933, however, at least 20 manufacturers in France are mak- 
ing suitable spray equipment, mostly for small acreages. The 
on now being used for the experimental work in 
California consists of a lead-lined storage tank, an all- 
bronze pump, and brass connecting pipes and boom. Al- 
though this — (Fig. 2) has successfully withstood 
the corrosion of the dilute acid, the initial expense of such 
equipment of suitable size for commercial application 
would be beyond the means of many grain growers. 


Best results have been obtained in California where a 


10 per cent solution (by weight) of sulphuric acid was 
used at the rate of 120 gal per acre. A pressure of 75 Ib 


‘Instructor in agricultural engineering, and junior agricultural 
engineer in the agricultural experiment station, University of Cali- 
fornia. Jun. A.S.A.E. 


*Investigator, Crop Protection Institute. 


FIG. 1 (ABOVE) RESULTS OF SPRAYING MUSTARD-INFESTED BARLEY 

WITH DILUTE SULPHURIC ACID. THE PICTURE WAS TAKEN TWO 

WEEKS AFTER SPRAYING SHOWING BLOOMING MUSTARD IN UN- 

SPRAYED AREAS. FIG. 2 (RIGHT) EXPERIMENTAL MACHINE USED 

DURING 1934 SEASON IN CALIFORNIA FOR SPRAYING DILUTE SUL- 
PHURIC ACID 


and W. E. Ball’ 


per sqin at the nozzles seemed adequate to give desired 
coverage. 


THE DEVELOPMENT OF MACHINERY 


The object in developing a sulphuric-acid sprayer was 
to eliminate the necessity of pumping the dilute acid. A 
aa constructed of acid-resistant metals could be obtained, 

ut at a much greater cost than ordinary spray pumps. In 
order to save on the original investment, as well as on 
maintenance costs, it seemed essential to use some auxiliary 
device for injecting the concentrated acid into water in the 
discharge pipe between the pump and the spray boom. To 
accomplish this purpose the plan was to use a venturi tube 
or injector. 

The device originally suggested was a specially designed 
brass venturi tube. After some preliminary trials with a 
Penberthy steam ejector, however, the venturi tube was 
abandoned because one of suitable size was not commer- 
cially available, whereas the steam ejectors can be purchased 
in small sizes for as low as $2.50. 

In the experiments with the Penberthy steam ejector on 
a portable orchard sprayer, the following set-up was used: 
The pump was a Bean triplex, with a capacity of about 
16 gal per min. A 16-ft boom fitted with Chipman nozzles 
with No. 4 disks was connected to the pump (Fig. 3). In 
the discharge pipe at a point 3 ft from the boom a No. 62 
Penberthy ¥4-in steam ejector was installed (Figs. 4 and 5). 
A ¥%-in pipe, placed in a container for the concentrated 
acid, was connected to the suction side of the ejector. A 
union was placed in this 34-in pipe to hold disks with ori- 
fices varying in size from 14 to 1% in to control the amount 
of acid drawn into the ejector. 


With this set-up the pump and piping system handled 
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FIG. 3 (LEFT) ORCHARD SPRAYER EQUIPPED WITH PENBERTHY STEAM EJECTOR AND BOOM FOR APPLYING DILUTE SULPHURIC ACID, 
FIG. 4 (RIGHT) VIEW SHOWING LOCATION OF EJECTOR IN DISCHARGE LINE OF SPRAY PUMP 


only water up to the point of the ejector. Nozzles were 
placed on the boom until the pressure differential between 
the pump and boom was sufficient to create less than atmos- 
pheric pressure at the suction side of the ejector. 

The acid content of the solution discharged from the 
boom was determined by catching samples from the nozzles 
and determining the specific gravity of the solution by use 
of the Brix spindle hydrometer. This method, when cor- 
roborated by weighing the input of acid, proved to be very 
accurate. By taking samples at different nozzles on the 
boom, the uniformity of mixture was confirmed. All acid 
used was commercial sulphuric acid, 66 deg Baume. 

The per cent of acid was determined for varying rates 
of discharge for three sizes of thin-plate orifices in the 
ejector suction line, namely, 14, 3/16, and 14-in diameter. 
For each orifice tested, nine rates of discharges were ob- 
tained by using pressures at the boom nozzles of 52, 62, 
and 72 lb per sqin for 9, 10, and 11 Chipman nozzles 
equipped with No. 4 disks. 

The results of these tests are shown in Table 1 and also 
graphically in Fig. 6. For a given ejector, according to 
these data, acid concentration as low as 2.2 per cent to as 
high as 16.5 per cent could be obtained by changing the 
size of suction orifice and the quantity of spray-boom 
discharge. 

The concentrated acid mixed almost instantaneously 
with the water in the throat of the ejector. Since the vis- 
cosity of the concentrated sulphuric acid varies greatly with 
the temperature, it was at first believed that this factor 
would complicate the problem. Concentrated sulphuric 
acid varying in temperature from 8 to 40 degC was run 
through the ejector; the concentrations determined at the 
nozzles showed less than 1 per cent differences, so that the 
viscosity factor can be eliminated. 

Pressure-capacity tests were run on No. 4, No. 3, No. 2, 
and No.1 Chipman nozzle disks. Calibration curves for 
each disk are shown in Fig. 7. This information is valuable 
in case one wishes to equip a spray boom with other than 
Chipman No. 4 disks, with which all tests were made. Sup- 
pose, for example, one wanted to fit a boom with No. 3 
disks to get a finer spray, and desired a 10 per cent acid 
concentration. With the conditions under which the data in 
Table 1 were obtained, 10 per cent acid concentration re- 
sulted when ten No. 4 disks, 62 lb per sq in pressure at the 
nozzles, and a 3/16-in orifice were used. As shown by Fig. 7, 
a No. 4 disk delivers 1.21 gal per min; ten nozzles would 


deliver 12.10 gal per min. Since a No.3 disk delivers 
0.90 gal per min at 60 lb per sq in, it would take 12.10/ 
0.90, or 13.5 No. 3 disks to deliver the same quantity as 
ten No.4 disks. Fourteen No.3 nozzles would then be 
installed. 

The spacing of the nozzles on the boom will vary with 
the height of the boom from the ground and also as to the 
amount of overlapping of the spray. 


CONCLUSIONS 


This study shows that it is feasible to use an ejector in 
connection with an ordinary spray pump to handle acid 
solutions, thus eliminating the corrosive effects of acid on 
the working parts of a pump. 

A large range of acid concentrations can be obtained by 
minor adjustments. 

All pipes, pipe fittings, and nozzles coming in contact 
with dilute sulphuric acid must be of brass. Pure nickel or 
TABLE I. RESULTS OF TESTS EMPLOYING VARIOUS PRES- 


SURES, SUCTION ORIFICES, NUMBER OF NOZZLES, 
AND ACID CONCENTRATIONS* 


Pump Nozzle Number Diameter 
pressure, _ pressure, of of suction Per cent acid 
Run No. Ib Ib nozzles orifice, in concentration 
1 200 72 9 VA 2.8 
2 160 62 9 VA 3.0 
3 130 52 9 Y, 3.7 
4 210 72 10 VY, 10.4 
5 175 62 10 VA 11.1 
6 150 52 10 VA 11.2 
7 230 72 11 Vi, 15.6 
8 200 62 11 VA 16.4 
9 160 52 11 yy, 16.5 
10 190 72 9 3/16 2.2 
it 160 62 9 3/16 27 
12 140 52 9 3/16 3.0 
13 210 72 10 3/16 9.7 
14 175 62 10 3/16 10.0 
15 150 52 10 3/16 10.4 
16 240 72 11 3/16 13.0 
17 200 62 11 3/16 14.0 
18 160 52 11 3/16 14.8 
19 200 72 9 \y 2.0 
20 160 62 9 iy 2.4 
21 130 52 9 Ky 2.8 
22 215 72 10 Ve 7.3 
23 185 62 10 Vy 7.6 
24 150 52 10 Vp 8.0 
25 240 72 11 ly 8.0 
26 200 62 11 VA 8.5 
27 160 52 11 iy 9.0 


*AIl tests were made with No. 4 Chipman disks. 
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FIG.5 (LEFT) DETAILS OF THE NO.62 PENBERTHY 34-IN STEAM EJECTOR USED IN THE CALIFORNIA STUDY OF SPRAYING DILUTE SUL- 
PHURIC ACID. FIG. 6 (MIDDLE) RESULTS OF TESTS FOR DILUTE ACID CONCENTRATIONS WITH PENBERTHY EJECTOR. FIG. 7 (RIGHT) CALI- 
BRATION CURVES FOR CHIPMAN NOZZLE DISKS NOS. 1, 2, 3, AND 4 


monel metal spray-nozzle disks, however, are practically 
acid proof and superior to brass. 

As a precaution, a check valve should be placed in the 
pipe on the suction side of the ejector, for, if a sufficient 
number of nozzles on the boom should clog, the pressure 


differential between the pump and the boom would drop, 
causing water tc be forced back through the suction side of 
the ejector into the concentrated acid. As a result, con- 
siderable heat would be generated in the acid container 
and would also cause the concentrated acid to be diluted. 


Man as a Power Unit 
By Frank J. Zink’ 


only a humanly derived service. Power, on the 

other hand, may be obtained from several units 
including man as a source of power. Man as a power unit 
has been lifted in status along with the development of 
civilization. Civilization has dignified the output of man 
by giving it the name “labor,” although in many cases the 
output of man cannot be construed as anything but power. 

In the days of the galley slave, and still in China for 
the pumping of irrigation water, man could be considered 
as being little else than a power unit. Apparently as a 
power unit, man is at his best when using the major muscles 
of the body. There is little reference to be found to show 
how man can best use his strength in the production of 
power. In many tasks performed at present the work might 
more easily be done by using better engineering methods. 
With better engineering methods of using man as a power 
unit, the efficiency of the Chinese, with their treadwheel 
ittigation water pump, could be approached. The twentieth 
century man with a shovel could produce several times the 
number of foot-pounds of work, and the man turning the 
crank could produce some sixty per cent more power. 

For support for this expression and for some interesting 
information, attention is directed to F. J. Jervis-Smith’s 
book on dynamometers? as follows: 

“Coulomb investigated with great care the conditions 
under which men best performed work (Memoires de 
l'Institut National des Sciences et Artes: Coulomb, ‘Science, 
Math. et Phys.,’ T.II.). His work is commented on by 
Poncelet in his ‘Mecanique industrielle’ ; Paris, 1841, p. 237. 
The table exhibited by Poncelet, taken from the results of 
Coulomb, is most instructive, as it is a summary of his ex- 
periments, made with great care and extending over many 


—. 


Raven it has been pointed out that labor is 


‘Associate professor of agricultural engineering, Kansas State 
College. Mem. A.S.A.E. 


*(1915) D. Van Nostrand Co., N. Y. 


years of observation. The following translation describes 
one of the most remarkable discoveries of Coulomb: 


“ “Concerning the best method for utilizing the strength of 
man, the table shows that the greatest amount of work which a 
man can yield per day without undue fatigue consists in raising his 
own body, and this equals 280,800 kilogram-metre units of work 
in eight hours. Since the kilogram-metre = 7.233 foot-pounds, 
280,800 kilograms = 2,031,026 foot-pounds in eight hours, or 
4,231.2 foot-pounds per minute, so that the rate of doing work 
was 0.128 horsepower—a result at least seven times that of a 
simple worker with a shovel, and one which surpasses by nearly 
two-thirds that of a workman employed in turning a winch handle. 
In order to utilize that amount of work at disposal there is no 
question, as Coulomb. observes, but to make use of the descent of 
the weight of the man in raising a weight equal to his own to the 
height which he reaches each time, i.e., each journey. Amongst 
the contrivances devised to fulfill this end the most simple, and that 
which has been practically used by Captain Coignet in the con- 
struction of the earthworks of the fort of Vincennes, near Paris, 
consisted of a rope passing over a pulley, furnished at its ends with 
boards, one of which carried the man and the other the weight to 
be raised. These operations, in which each workman raised the 
weight of his own body (70 kilograms) 310 times daily to the 
height of 13 metres, have been thoroughly authenticated.’ 


“The process will perhaps be better understood if we 
imagine a grooved pulley, running on a horizontal axle 
fixed at the top of a Puildvag, furnished with a rope having 
its lower end attached to the load to be raised. The work- 
man ascended the building by steps, and when at the top 
he seated himself on a board attached to an upper portion 
of the rope, the load being a little less than the weight of 
the man; he then descended regulating the rate of descent 
as he pleased, by handling the rising portion of the rope 
(which would be itself in equilibrium if continuous) until 
he reached the ground. Before he left his seat the load at 
the top would be removed, another man would take its 

lace, and the man below who had made the descent would 
e replaced by the next load, which would ascend in the 
same manner. At the same time the first man would be 
walking up again to the top of the building, to be ready 
for the next load.” 


t We ie 2S a ee) ge! aes (ee ae «esl ge Seda: 2 OTP ON a Ah a a eT Fa tyis 3 =e eee Ao = aie 
7 ee SS a eae c ‘Sie: ee eee at gcc SONICS 6 a ea aie aah =, eae ; e =a, ‘ : 
Ne RRR a ee RE Tr : ee er ie : ae : 3 ge a Ee eae SAR oe oe 
ee ee 
Co a. Cll OO Oe ll” oe eae eS 
D 12 DECEMBER 1934 | 413 | 
4 . 
7) — 16 
a hf gale henieel aia iii Seeaea” A 
u “5 
4 = 
a Hae = B4a8".R8 
— | & 
4 Ss R SS “ | | S 44 - 
| te = H ee at 
+ S SS ( — ee ee 
4 SS > Lael || 43 
| ew =P Pht ig ttt te A | 
a: 7+ ti & a) tS | (eis > 12 > @. 
aa: “—h| & aed = S LIAL LS | 
| ay Ue BI » COREE iLIZ y 
a ea Ny sesasrseces ae 
_ pn J oe oe ; : LA 
eG y | ge: ed | MCCA | 
(A\lA ; : ERE. ia an rae og ! 
|| Ze . | ey an xe ee ee 
Z Z N | rand Ts. . at 8 a8 53 
AbG@ 1 a] i 5 raz 
A bG a | pO. cree cep. ETT TT ard 
ARG M ! —_i| F a 
3 7 az SSS - . a7 ea 
S| a en 
4 ee ae crip nae LA 
gee | Seager 
i iat fea to sy OP a 
5 ee 
Z E 
o 
1 
2 
6 ; 
4 
5 
2 
) 
AO] 7 
A j 
0 
0 
8 
0 
4 - 
8 
i ; 
6 
0 & ' 
0 } a e 
Ss 7 
.0 : 
d ee 
, 
3 
2 
. 
we Tr fs 
Ai er me se) | Bee eh a ae Bg eee Ret: One) ses hee eae os - ees 
is eae ee a 2 “i aoe a Boa be Pi: i 3, ee & TURES. ee . cay < s rae 
ee Le RR Eire is. ig aT Ne, Dis 3.7 5 ee ess. iia aU Creminecs ge 
ce: oh ec ae a os i igs fie.  aegae Mg ne Sp tere 
hia Bes. a ee oe = eae ee i. se Se eae eae eer one) ‘= eek oe See % 
ae ee Se ms. Rae ASP ois hore PI ieee a eee pe: 5 ce : 3 ; ae. 
ne ae ee em te. Meet tei; ee eemmna a see ieee igs okt ¥ " 
bw TOTS tat Dent Cm poe ME ee = ge oe le SRR SE se a SE i oe et aM eee ow ee | . P ‘ 


SaaS ne ris son 


marl 
ey 


The Challenge of Rural Electrification’ 


By E. A. White’ 


is well to remember that the extension of electric ser- 

vice into the country is the logical culmination of a 
great movement which started forty or more years ago when 
the electric motor began to supplant the steam engine as a 
prime mover for industrial operations. Broadly speaking, 
the steam engine was the symbol for the centralization of 
industrial operations, while the electric motor is character- 
istic of decentralization. We are just beginning to realize 
that the electrical age means not only decentralization of 
industrial activity, but also a nationwide diffusion of a 
marked improvement in the standard of living for all 
groups and classes of our population. The possibilities are 
so tremendous that only after more than forty years of 
development is there beginning to be a general realization 
of what electric service means to the people of a nation. 

Now what is the challenge presented to us? From this 
standpoint our present rural electric development, over ten 
years in the making, may well be looked upon as a great 
national laboratory in which every conceivable idea that 
human ingenuity can devise is being or will be tried out to 
determine its worth to society. Giving every credit to the 
splendid developmental work already done, we must not 
allow ourselves to think that possibilities in this direction 
are exhausted. The engineer and inventor are in no humor 
for extended vacations and will push forward to new con- 
quests. If the results from this laboratory are what we 
expect, rural electric service is just starting. Therefore the 
great challenge lies in the question: What will electric 
service do for rural America? 

In discussing possible answers to this question some 
facts can be drawn from experience. In such cases our 
problem is to fp yaed evaluate what these facts mean 
when interpreted in terms of the future. In other cases we 
take the possibilities embodied in electric service and draw 
upon our imagination, our judgment, our experience in 
other lines of activity in an effort to properly evaluate or 
determine what courses of action will be the most desirable. 

One possibility resulting from the introduction of elec- 
tric service into rural areas is the opportunity afforded to 
materially improve living conditions or living standards. 
With electric service it is possible today to make a rural 
home, a farm home, just as modern and convenient as any 
urban home. In other words, you do not have to move to 
town to enjoy home modernization. This can be set down 
as a fact. What it may mean in our national development 
is something else. My guess is that it may have far-reaching 
consequences. In the first place, it will encourage farm 
owners to remain on the farm instead of selling out for the 
purpose of moving to town. This will tend to give us more 
mature farm operators with less ey for young men 
to acquire control of land. Thus there may be both advan- 
tages and disadvantages in this phase of rural electric de- 
velopment. There will be a call for more capital investment 
in our farm areas. In place of saving money with which 
to move to town, these savings will be invested in im- 
provements as accumulated. This will tend to depress ur- 
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*Paper presented before a meeting of the North Atlantic Section 
of the American Society of Agricultural Engineers, at Amherst, 
Massachusetts, October 1934. 

*Director, Committee on the Relation of Electricity to Agricul- 
ture. Charter Mem. A.S.A.E. 


ban real estate values and increase the demand for equip- 
ment and materials with which to improve rural dwellings, 
This one theme could be enlarged into an entire paper, 
Suffice it to say there are prospects of a great national 
movement extending over a decade or longer which will 
see our rural homes completely modernized. Such a de- 
velopment will call for the expenditure of millions of dol- 
lars, and could well be one of the important factors in our 
next economic cycle. We can well ponder over what these 
possibilities for rebuilding rural America really mean. 

Rural electric service takes more than the possibility for 
improved living conditions into the country. It makes 
available a convenient, safe, reliable, and economical source 
of energy for practically all stationary operations. It gives 
the farmer the same opportunity to use power as the urban 
centers have enjoyed. Thus we not only have a new prime 
mover for such operations as pumping water, grinding feed, 
filling silos, hoisting hay, or sawing wood, but we have a 
source of energy from which we can obtain both heat and 
refrigeration. This opens up new and interesting possi- 
bilities. 

Take refrigeration, for example. The place to begin the 
cooling of perishable products such as milk, fruit, or eggs 
is on the farm. We can look forward to a tremendous in- 
crease in our farm refrigeration load. It does not require 
any great amount of imagination to visualize an American 
agriculture with practically all whole milk sold for urban 
consumption cooled by the use of electricity, large storage 
plants for fruit and vegetables, refrigeration for eggs and 
other poultry products on the farm. Such developments 
will not only even out the marketing season but greatly 
improve the quality of the products. 

In our humid regions we can expect a marked increase 
in irrigation. Already this is an established and profitable 
practice for vegetable production. We can expect it to in- 
crease very rapidly, including in its scope also fruits and 
pasture. 

Electric service has invaded the field for the use of heat 
in farm operations. This includes heating water, incuba- 
tion, brooding, soil heating, and soil sterilization. It is 
giving splendid satisfaction, and the present use is only a 
beginning. In many cases this means a reduction in the 
man-hours required for farm operations, thereby making 
it possible to produce and market our agricultural products 
with a decreasing percentage of our total population. In 
other cases introducing new processes on to the farm may 
require more labor. Taken as a whole, however, the more 
mechanical prime movers on our farms, the less the labor 
required. This is one of the cardinal points in the philoso- 
phy of the engineer, who believes that a nation which can 
produce the necessities and luxuries which society demands 
with a minimum of labor requirements is fundamentally 
well off. 

Here again our entire time could be spent upon this 
phase of the situation. Suffice it to say the conditions indi- 
cate a marked increase in the use of electrical energy for 
stationary farm operations. It is just another step in 
modernizing American agriculture, thus affording another 
great outlet for urban labor to produce the equipment 
needed and for capital to place this equipment on the 
farms. 

The introduction of electric (Continued on page 418) 
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Some Requirements 


of business activity has been the barometer afforded 

by the steel industry. However, there now appears 
to be another at least equally authentic barometer for feel- 
ing the pulse of business— that of the electrical power 
industry with its rise and fall of kilowatt-hour output per 
week according to conditions. By this industry not only 
can the national pulse be felt, but the situation in various 
sections can be equally well reflected. 

With the rapid spread of the use of electricity in rural 
areas and the increasing desire for electric service by the 
farmers, the kilowatt-hours consumed for agricultural pur- 
poses will have its influence felt more and more in this 
business indicator. 

To get a more definite picture of the situation, a 
national survey of limited scope of the U. S. Department 
of Agriculture, as a supplement to the CWA Farm Housing 
Survey was made last spring under the direction of Mr. 
Geo. W. Kable, supervising engineer. The material for this 
paper was largely drawn from Mr. Kable’s report on this 
survey. 

For administrative purposes and for obtaining data in 
the field, housing survey personnel was drawn upon. State 
supervision without cost was provided by the land-grant 
colleges through their extension divisions and departments 
of agricultural engineering. Data to be obtained were de- 
cided upon jointly by Mr. Kable and other representatives 
of the USDA Bureaus of Home Economics and Agricul- 
tural Engineering; Dr. F. S. Warner, head of the division 
of research, National Power Survey, and Prof. Chas. E. 
Seitz, head of the agricultural engineering department, 
Virginia Polytechnic Institute, and a past-president of the 
American Society of Agricultural Engineers. 

The purposes of the survey, other than to give employ- 
ment, were to obtain information supplemental to data 
from the housing survey, federal census, and other sources, 
relative to the present availability of electric service to 
farmers, its use, and the possibilities of extending service to 
additional farms. Other purposes were to foster local inter- 
est in improved farm living conditions and in rural-line 
construction which would give employment to workers. 
The data collected are to be made available to the Public 
Works Administration and to any organization which can 
use them for the benefit of the public. 

Twenty-five states were included in the survey. The 
sates selected were those in which supervisory personnel 
was available. Work was started in most of the states about 
March 15 and ended officially on May 28. The areas cov- 
ted in each state varied from one township to a partial 
survey of forty-two counties. The average number of coun- 
lis studied per state was 4.5. The summary given in this 
eport includes data from nineteen states. Three state re- 
ports have not yet been received and data from three other 
sates were not sufficiently complete to tabulate. The sur- 

‘Paper presented at a meeting of the North Atlantic Section of 
the American Society of Agricultural Engineers at Amherst, Massa- 
chusetts, October 1934. 

Chief, Division of Mechanical Equipment, Bureau of Agricul- 
tural Engineering, U. S. Department of Agriculture. Mem. A.S.A.E. 
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for Extending Farm 


veys are being continued to get additional information in 
Illinois, Iowa, Massachusetts, Maryland, North Carolina, 
Oregon, Virginia, and Washington. 

A major part of the information submitted by the states 
applies only to specific localities and cannot be tabulated 
in a national summary. Such information includes the fol- 
lowing (not complete for every state) : 


1 State maps showing (a) transmission lines and gen- 
erating stations, (b) existing and proposed rural 
distribution lines, (c) territory served by different 
utilities, (d) types of agriculture, and (e) forested 
areas 


2 County or township maps showing (a) existing dis- 
tribution lines, and (b) paseo distribution-line 
extensions and locations of possible customers 


Brief descriptions of existing rural-distribution lines 


4 Lists of the proposed distribution-line extensions in 
the order of estimated feasibility and with descrip- 
tions of the territory, types of farms, construction 
problems, possible load, and available electricity 
supply 

5 Rate schedules and line-extension policies of com- 
panies serving rural areas. 


6 Specific examples of monthly and yearly power con- 
sumption of different types of rural users 


7 Data on cooperatively-owned lines, laws affecting 
cooperatives, interest of local groups in electric 
service, etc. 


This survey is intended primarily to give a picture of 
the possibilities of extending electric service to farms 
throughout the United States. It includes sufficient areas 
of wide enough geographical distribution to give an indica- 
tion of the situation in the country as a whole. Figures 
pertaining to specific areas are reasonably accurate. The 
speed with which this survey was made and compiled did 
not permit careful checking in all cases. The county maps 
with present and proposed distribution lines shown in 
colors, together with the supporting data, are adequate for 
making preliminary appraisals and programs for the terri- 
tory involved. More detailed examinations would be neces- 


sary before making construction cost and feasibility esti- 
mates. 


Original copies of survey reports and maps submitted 
by the states are on file in the Bureau of Agricultural Engi- 
neering, U. S. Department of Agriculture. A mimeographed 
summary of these reports, entitled “Report on CWA Na- 
tional Survey of Rural Electrification” is now available. 

Electric service to farms in: the United States in the 
1930 U. S. census report indicates that 10.3 per cent of 
the farms had central-station service, and 4.0 per cent had 
individual lighting plants. The average annual power 
consumption “ae farm varied from 198kwh (kilowatt- 
hours) in Arkansas to 15,868kwh in Arizona, and the 
average annual bill paid to the power companies ranged 
from $37.60 in Utah to $251.00 in Arizona. Relatively 
few motors were used in the south-central group of states. 
On the Pacific Coast and in the Southwest there was exten- 
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sive use of motors, with accompanying larger power con- 
sumption and lower average rates. The use of motors is 
indicative of a farm power load in distinction to a load 
made up largely of lighting and domestic appliances. 

On the Pacific Coast the power load consists mostly of 
pumping for irrigation and drainage, with some increment 
in heat and power for fruit, nut, and hop driers. 

In California and Arizona where irrigation by ag 
prevails, the average annual power consumption per farm 
was 14,792 kwh at a cost of about 1.45 cents per kwh. In 
the group of west south-central, mouritain, and Pacific 
states the average annual consumiption was 7080 kwh cost- 
ing approximately 1.76 cents per kwh, while the average 
for the remainder of the United States was only 746 kwh 
per year per farm, and the cost about 8.17 cents per kwh. 
These figures, while not exact, give a very good idea of the 
relation of large use to low unit costs. 

Figures taken from NELA Publication No. 237, Au- 
gust 1932, and Rural Electrification Exchange, No. 2, March 
1, 1934, issued by the Edison Electric Institute show that 
the percentage of farms receiving central-station service 
increased from 2.8 to 11.3 in ten years, but that there are 
still nearly eight times as many farms without service as 
with it. 

An analysis of the distribution of farms having central 
station service on December 31, 1933, places the heavy 
percentages of farms in the North Atlantic and Pacific 
Coast sections and in Utah. The eastern development is 
due probably to the large number of industrial cities and 
towns with their inter-city distribution network, and to 
the proximity of rural users. Both factors tend to reduce 
the cost of bringing the service to the farm. On the Pacific 
Coast, service has been extended to farms largely because 
of the farm use for power, and independent of other indus- 
tries. This power load is a most effective stimulant to rural 
service. It is an income producing use for the farmer, 
insures a load worth building a line to serve, and permits 
lower rates which are attractive to the user. 

The areas in which active efforts are being made to 
further develop rural service include California, Washing- 
ton, Oregon, and Idaho in the west, and South Dakota, 
Nebraska, Kansas, Minnesota, Iowa, Missouri, Wisconsin, 
Illinois, Indiana, Michigan, Ohio, Pennsylvania, New York, 
Vermont, New Hampshire, Massachusetts, Maryland, Vir- 
ginia, North Carolina, South Carolina, Tennessee, and 
Alabama in the eastern half of the United States. In the 
western states and in the greater part of the eastern states 
educational efforts by the agricultural colleges and promo- 
tional work by the utilities have been carried on. In the 
western states, the activity has been largely in the develop- 
ment of more productive uses for electricity. Some of 
California's irrigation pumping load has been lost to cheap 
natural gas and to oil engines but efforts have been renewed 
in other directions. The middle western states are experi- 
encing a slow but steady increase in use. In this section 
relatively few economical uses for large amounts of elec- 
tricity on farms have as yet been developed and rates are 
consequently higher than elsewhere. The North Atlantic 
section and Virginia have had active educational and sales 
campaigns for several years. Farms are closer together and 
rates are generally lower. 

At present a noteworthy committee appointed by Gover- 
nor Ehringhaus is at work on the development of rural 
electric service in Connecticut with the state's relief pro- 
gram. 

Michigan has led the country for several years in the 
number of farm customers added to those receiving service. 
The average farm rate (4.6c per kwh) for 1932 is te- 
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ported to be the lowest for any state east of the Mississippi 
River. The increase in customers served is due probably to 
the lower rates and the very excellent educational and de- 
—— programs of the state agricultural college and 


the larger utilities. 

North Carolina apparently has a very active interest in 
rural electrification emanating from the farmers. Several 
farm lines were built as CWA projects. 

South Carolina has made an extensive survey of rural 
electrification possibilities in the state and has enacted legis- 
lation ‘‘to establish a system of rural electrification under 
state control.” The State Highway Department is consti- 
tuted a state board of public utilities, and rural service is 
to be coordinated with highway lighting. Application has 
been made for a PWA loan for rural-line construction. 


CHEAPER POWER AVAILABLE IN THE TENN- 
ESSEE RIVER BASIN 

The Tennessee River basin is to be supplied with cheap 

“mers by the federal government. Power will be distri- 
uted by cooperative distribution organizations buying from 
the government. Federal assistance is being given in edu- 
cational and organization work, and in making available 
low-cost equipment and low-interest-bearing bonds for the 
purchase of equipment and appliances. 

Farmers generally want electric service. Many of those 
who do not now have it would have it if the cost were 
lower, or if their cash income were larger. Many others 
would have it if they knew how to use electricity to increase 
the returns from their farming operations. In order to 
serve the others the many obstacles of that service must be 
removed. Each obstacle removed opens the possibilities of 
electricity to a new group of rural users, or permits the 
use of electricity for additional farm purposes. Opportun- 
ities for expansion involve such factors as farm cash income, 
rates and service charges, rate forms, line-construction costs, 
line-extension policies, equipment and equipment costs, 
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wiring costs, financing, supplemental rural industries, re- 
search, education, and sales. ; . 

Whether a farmer asks for electric service or is being 
urged to buy it, he is a prospective customer. Customers 
today buy the things which are put up in attractive packages 
and offered at appealing prices. Too much of our electricity 
is offered in a take-it-or-leave-it package with labels which 
cannot be read or understood. 

The farmer's position and viewpoint is different from 
that of the industrialist and different from the city domestic 
user. The selling approach to the farmer must also be 
different. It should be based upon the farmer's point of 
view—and be sure it is the farmer’s actual viewpoint and 
not the one the utility thinks he should have. 

The farmer’s expenditures must be adjusted to his rela- 
tively limited cash income. The barn is usually built before 
the house. The barn shelters horses and cows and feed for 
them, and the horses and cows add directly or indirectly to 
the farm income. The income from the cows builds the 
house. More attention should be given the income-pro- 
ducing uses of electricity; they need more attention. They 
need demonstration, trial, and use in the community, with 
data as to monthly net balances over costs. So far, the use 
of electricity for convenience and pleasure on farms has 
been largely an about-face movement of the farmer—an 
out-of-pocket expense in place of an income-producing in- 
vestment. 


THE RELATION OF POWER RATES TO 
INCREASING POWER USE 


Rates and service charges are universal obstacles to 
extended service. Lower them and use will increase. In- 
crease use, and charges can be lowered. Several means for 
lowering rural rates are possible with varying degrees of 
justification, including 

1 Service at city rates, or on an area basis, all custo- 
mers within the area being on the same base rate. Where 
farming sections are tributary to large cities or electricity- 
consuming centers, the farm rate may be materially lowered 
without imposing great burdens on the urban residents. As 
the rural consumption increases it will automatically carry 
its own costs. Indiana now has such an area-rate basis by 
legislative enactment. A number of private utilities are 
finding the stimulus to use justifies the change to area rates. 

2 Subsidies such as government grants for line con- 
struction or other properties, tax exemptions, and low inter- 
est rates. 

Any method of lowering rural rates is helpful in estab- 
lishing or increasing the use of service. Some outside aid 
may be necessary at first. The u/timate solution of the rate 
problem, however, is increasing the use by developing farm 
—" for electricity which will pay for it and yield a 
pront. 

Under present conditions in purely rural areas there 
seems to be a need for levying a service charge in some 
form to pay the added cost of rural-line construction and 
tural service. As the farm load develops, the need for this 
service charge will gradually decrease and disappear. There 
1s some evidence even now that the elimination of the rural 
service charge in certain areas, accompanied by educational 
activities, will increase revenues sufficiently to offset the 
charge. 

Rate forms are the packages in which electricity is sold. 
Some rural rates contain so many pages of provisions, com- 
plications, and options that only a trained rate engineer or 
specialist can understand the meaning of them. Other rural 
rates are so simple they may be printed completely in large 
type on a postal card. Both will produce approximately the 
same return per kilowatt-hour sold. One is a Safety rate, the 


AGRICULTURAL ENGINEERING 


417 


other a good-will rate. One breeds suspicion and distrust, 
the other understanding. One embodies all the many items 
of cost in proper sliding assemblies to protect the company 
from loss regardless of the quantity of electricity used by 
the consumer. The other enlists the confidence of the 
farmer through the use of understandable language. 

Most present rural-distribution lines are urban lines 
transplanted in the country. They have resulted from pre- 
cedent in urban practice :ather than from fulfillment of an 
economic need of rural territory. Cost of line construction 
plays a much larger part in service costs in the country dis- 
tricts, where users are scattered, than it does in the city. 
Rural distribution costs are greater than the cost of generat- 
ing the power distributed. They offer a likely place tor 
research in rate reduction. 

Some progress has been made by utilities in reducing 
line costs in recent years, mainly through longer spans be- 
tween poles. The possibilities have not been exhausted. A 
return to farmer hauling and setting of poles might help. 

Line-extension policies have been greatly improved in 
recent years. With an increased federal interest in rural 
service these policies may be further liberalized. The im- 
portant thing is to consider extension assessments from the 
viewpoint of the farmer and his cash income, and endeavor 
to make thei: collection as light a burden as possible. 

In regard to equipment and equipment costs, there are 
three opportunities for fostering rural service in the equip- 
ment field, namely, (1) lower costs, (2) better distribution, 
and (3) improved and new equipment which will produce 
a profit over costs of purchase and operation. 

Electrical equipment has been notoriously high in price. 
That it can be reduced is being demonstrated by the Electric 
Home and Farm Authority in the Tennessee Valiey. There 
are still plenty of opportunities in this direction. 

Another problem in electric service to the farm is to 
make available reliable equipment at a price within reach 
of the farmer. This applies more particularly to farm 
appliances such as brooders, grinders, and equipment for 
other than house use. These sales and service outlets have 
not been adequately developed. Utility cooperation in sales 
seems to be essential. Household electric devices continue 
to be important in creating a desire for electric service in 
rural areas. By far the vast majority of farms having ser- 
vice use it for lighting, a radio, domestic appliances, and 
possibly an automatic water system. 

Farm wiring should be both safe and adequate; safe 
because of the susceptibility of livestock to injury by stray 
currents and because of the inflammable nature of buildings 
in which the wires may be located; and adequate because 
there is almost a certainty of increasing use once service is 
installed. The cost of a safe and adequate wiring job done 
on union hours and wages and ems 8 to city standards 
is greater than any, except a few of the most prosperous 
farmers or city owners of farms, can afford to pay. The 
result is either no wiring, inadequate wiring, or makeshift 
wiring. 

The development of a simplified system of lower-cost 
wiring for farms will be a step in the direction of bringing 
electric service within the reach of a new group of custo- 
mers. It will make farm witing safer by eliminating some 
of the unsafe extensions which are nailed up by the farmer 
himself because he does not have funds for a job engi- 
neered according to city standards. 

If extensions of rural electric service are desirable 
either from the standpoint of improved standards of farm 
living or increased business for wiremen and manufacturers, 
then authorities responsible for making up wiring regula- 
tions, manufacturers, and contractors should give more 
attention to the liberalization of these regulations and sim- 
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plification of plans to fit farm needs. At present there are 
5,330,000 unwired farms and a half million others only 
partly wired, and no one is getting the business. 

Farm requirements differ somewhat from city require- 
ments. Ninety-five per cent of the farm wiring is done in 
buildings now existing, while an almost equally large per- 
centage of city wiring is done in new buildings. There is 
the possibility of developing less expensive yet safe methods 
of wiring suitable to farm conditions. There is also possi- 
bility of lowering the cost of wiring by furnishing to wire- 
men, particularly rural wiremen who are close enough to 
the job to understand farm economics, information concern- 
ing the most economical materials and methods that are 
now available. 

Line construction, service leads, wiring, and equipment 
very often require financing when service is installed on a 
farm. All of these items are usually greater for farm service 
than for city service. Farm cash incomes are usually lower 
than city cash incomes. Financing in some form is usually 
necessary to rural electrification. The greatest need for 
financing is to care for line construction and equipment 
costs. Perhaps the least burdensome and surest method of 
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repayment of such loans is through amortized installments 
attached to monthly power bills. Line-construction repay. 
ments may be further eased by substituting guaranteed mini- 
mum monthly or yearly revenues for immediate cash pay- 
ments. 

From the foregoing it can readily be seen that there js 
an unlimited field for research to develop lower costs of 
pole-line construction, house wiring, and appliances, better 
rate structures, and new practical uses of electricity. There 
is also need for creating a better understanding between 
the farmer and the utility. The USDA Bureau of Agricul- 
tural Engineering, in its studies of farm power and ma- 
chinery and also of farm buildings and equipment, has of 
course been keenly aware of the great field of usefulness 
of electricity in agriculture and rural living as far as it can 
be made economically available. A prerequisite of wide 
general use of this convenient kind of power on farms is, 
as has been pointed out, an extensive program of research. 
The Bureau so far has not been able to enter extensively 
into this field, but plans to extend its activities as rapidly 
as it resources will permit. 


The Challenge of Rural Electrification 


(Continued from page 414) service on the farm offers 
power possibilities for bringing many operations back to 
the farm, which at one time were performed on the farm 
by hand but now have been taken over by factories. For 
example, there is the carding and weaving of wool, the 
making of clothes, the making of soap, etc. I do not be- 
lieve that even the availability of electric service will bring 
back these operations, chiefly because it will be more eco- 
nomical to let the urban worker keep this task. Of far 
more importance to the farmer is the decentralization of 
industry which has been going on for years, thereby bring- 
ing the consuming public closer to the farmet’s door. We 
can look for this movement to continue. Just how far it 
will go I do not know, but certainly conditions are such 
today that industrial operations can be located geographi- 
cally and in such sizea units as economic conditions justify. 
Some people go so far as to say that many industrial work- 
ers will ultimately live in the country; work at least part 
time in factories, and spend the rest of the time producing 
food. With the gradual decentralization of industry coupled 
with today’s possibilities, including the automobile, good 
roads, and rural electric service, it would be logical for us 
to expect a swing toward rural living. Our industrial cen- 
ters may ultimately be surrounded by workers living in the 
country, but this part-time industrialist and part-time farmer 
presents a picture which my imagination cannot visualize. 
Generally speaking, the individual wants either to be a 


Terracing for 


HE SOIL is America’s one permanent asset. It may be kept 

permanently productive, or by erosion be permanently lost. 

Appalling as soil loss may be under normal cropping, it is 
likely to be far worse under what could correctly be called a fallow 
condition. If we are to have a planned national economy, and 
reduction of tilled acreage is to be part of it, any subsidy on idle 
land should surely be conditioned on the permanent protection of 
that land—or other land on the same farm—from eternal destruc- 
tion by erosion. 

Cover crops have their helpful place, of course, but they are 
merely mitigants of the moment. If the American people are to 
invest millions or billions in the relief of agriculture, they should 


farmer or an urban worker. True, there are some people 
today who have positions in town and who also farm. Un- 
doubtedly there will always be some in this classification. 
However, I consider it wiser from an engineering viewpoint 
to work for a special system composed of farmers and 
industrial workers. 


So we could go on. Here again is a subject worthy of 
much more extensive treatment. Suffice it to say we can 
expect an increase in rural population. 


Looking at the situation in perspective, we find our- 
selves faced with the challenge of rebuilding rural America 
in keeping with modern possibilities. The engineer's ob- 
jective is a society which makes available and uses an abun- 
dance of the necessities and luxuries which man demands 
and desires. Furthermore, this abundance would be pro- 
duced with a minimum of labor. Make man a director of 
power rather than a prime mover. Give him leisure and 
ability to produce; time and means for recreation and travel. 
Put the motor to work. Free man from the bondage of 
drudgery. Build up our rural areas. Ours is an opportunity 
to fashion in accordance with 1934 possibilities. Just as 
truly as our ancestors who felled the trees, grubbed the 
stumps, and broke the prairies, pioneered a new nation, so 
are we, with far greater opportunities, pioneering a differ- 
ent society. This, as I see it, is the supreme challenge of 
rural electrification. 


the Idle Acres 


demand in return a guarantee of ample and reasonably cheap food 
for the generations to come. The only basic thing in that is physical 
preservation of the soil from washing to the sea. 

As a class, agricultural engineers are the only men who know 
both the gravity of the problem and the methods of its solution. 
A few—too few—agricultural engineers already have urged on 
federal officials the wisdom of combining erosion control with any 
national plan for acreage reduction. They have pointed out that 
crop vacancy gives chance to get onto the land; that the idle acres 
imply spare man-power and availability of farm machinery which 
may be put to terracing. 
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Some Effects of Diameter on the Performance of 


Tractor Drivewheels’ 
By E. G. McKibben’ 


N ORDER to obtain more complete information on the 
influence of diameter on the performance of tractor 
drivewheels, six sets of drivewheels of different diame- 

ters, 38, 42, 46, 50, 54, and 58 in were tried on three soil 
conditions during August 1934. 
Wheels.* The wheels used are shown in Fig. 1 and 


ss 


‘Paper presented at a meeting of the Power and Machinery Divi- 
sion of the American Society of Agricultural Engineers, at Chicago, 
December 1934. Journal Paper No. J198 of the Iowa Agricultural 
Experiment Station. Project No. 403. 


Associate professor of agricultural engineering, Iowa State Col- 
lege. Mem. A.S.A.E. 

‘In this connection the author wishes to acknowledge the co- 
operation of French and Hecht, Inc., who built to order four sets 
of the wheels, and of the following tractor manufacturers who 
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described in Table 1. They were all equipped with 4-in 
spade lugs. As may be noted from Table 1, the lug spac- 
ing of the 42-in wheels and both the width and lug spacing 
of the 46-in wheels varied from that of the other wheels. 
While these variations were not great, there is some indica- 
tion that they materially influenced the results (Figs. 8 
and 10). 


TABLE 1. TEST WHEEL CHARACTERISTICS 


Lugs 
Distance* Distance** 
Diameter, Actual Tread, between between 

in. width, in in Number lugs, in —_ lug rows, in 
38 121g*** 61 20 11.92 8.50 
42 121% 53 22 11.94 9.00 
46 il, 53 24 12.04 7.25 
50 1214 61 26 12.08 8.50 
54 121% 61 28 12.12 8.50 
58 121% 61 30 12.15 8.50 


*Center to center of lugs in same row measured along rim. 
**Center to center. 
***Nominal width, 12 in. 
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FIG. 1 THIS SHOWS THE 38, 42, 46, 50, 54, AND 58-IN WHEELS WITH 4-IN LUGS USED IN THE IOWA INVESTIGATION. FIG.2 THE TEST 

TRACTOR WITH 38-IN WHEEL. “A” IOWA DYNAMOMETER USED TO MEASURE INPUT WORK. “B” AND “C,” WEIGHTS ADDED TO KEEP 

TRACTOR WEIGHT CONSTANT. FIG.3 SPECIAL DRAWBAR IN WHICH THE HITCH POINT WAS PLACED DIRECTLY BELOW REAR AXLE. FIG. 4 
DYNAMOMETER CAR USED TO MAINTAIN A UNIFORM DRAWBAR LOAD 
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Test Tractor. The test tractor is shown in Fig. 2. This 
had a rebuilt transmission which made possible the measure- 
ment of the work input to the drivewheels*. When using 
the smaller wheels, weights were added both front and 
rear, as needed to keep the weight supported by the front 
wheels and rear wheels constant for each set of trials. The 
total weight of the tractor as used during trials was 5620 |b, 
including the operator. When standing on level ground 
without drawbar load, the weight on the front wheels was 
1730 Ib and on the rear wheels 3890 lb. 


Drawbars. Special drawbars were built for this inves- 
tigation. They were so designed that the hitch point would 
be directly below the rear axle and the same distance (9 in) 
above the wheel rim for all wheels (Fig. 3). Thus, soil 
surface irregularities, rising of the front wheels, digging in 
of the rear wheels, etc., had a minimum influence upon the 
effective drawbar height. 


Dynamometers. The input to the drivewheels was 
measured by an Iowa dynamometer (Fig. 2) used in con- 
nection with the special transmission mentioned above. The 
output was measured by the constant-load dynamometer 
car* shown in Fig. 4. 


Test Fields. Complete sets of trials with all six sets of 
wheels were made on three soil conditions: (1) Pulverated 
~~ with a Pulverator Plow) oat stubble, (2) oat stub- 
ble without tillage treatment, and (3) bluegrass sod. The 
soil texture was loam to silty clay loam. The water con- 
tent of the soil, calculated on the dry basis, varied from 
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FIG. 5 RELATIVE LOCATION OF TRIALS ON TEST FIELDS. NOTE THE 
TENDENCY FOR TRIALS TO BE GROUPED, WHERE EFFICIENCIES ARE 
ABOVE OR BELOW THE AVERAGE 
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TABLE 2. COMPARATIVE TRACTIVE PERFORMANCE 
OF WHEELS 


1 Wheel diameter, in 38 642 46 50 54 58 
2 Maximum load,** 

pulverated soil, Ib 1550 1700 1625 2000 2100* 2209+ 
3 Increase*** in maxi- 

mum load, % 000 9.7 4.8 29.0 35.5 41.9 
4 Load** for maximum 

efficiency, pulverated 

soil, Ib 700 850 900 1000) 950 1200 
5 Increase*** in load 

for maximum efficiency, 

pulverated soil, % 00.0 21.4 28.6 42.8 35.7 71.4 
6 Load** for maximum 

efficiency, stubble, lb 2400 2300 2400 2400 2300 2500 
7 Maximum** efficiency, 

pulverated soil,% 28.5 32.0 36.0 37.0 40.5 40.0 
8 Increase*** in per- 

formance, pulverated 

soil, % 00.0 12.3 26.3 29.8 42.1 40.4 
9 Maximum** efficiency, 

stubble,% 59.0 59.0 60.0 63.0 65.5 69.0 
10 Increase*** in per- 

formance stubble, % 00.0 00.0 1.7 68 11.0 16.9 


*Largely an estimate; engine did not have enough torque to slip 
the 54 and 58 in wheels. 
**Taken from the curves of Figs. 8 and 10 rather than the high- 
est individual results. 
***Based on performance of 38-in wheels. 


11.3 to 17.2 per cent for the pulverated soil, from 10.3 to 
24.6 per cent for the oat stubble, and from 4.1 to 5.9 per 
cent for the bluegrass sod. 

The wide variation in water content for the pulverated 
soil and oat stubble was the result of a 0.45-in rain on 
Wednesday preceding trials on Friday afternoon, Saturday, 
Monday, and Tuesday forenoon. Since the soil had been 
very dry and the weather was very hot, soil moisture re- 
sulting from this rain disappeared very rapidly, causing a 
marked change in per cent of soil water content before the 
trials could be completed. The effect of this variation can 
be seen in Figs. 8, 9, and 10. The curves obtained for the 
38, 50, and 58-in wheels tried on Friday and Saturday, 
August 17 and 18, differ definitely from those for the 42, 
46, and 54-in wheels tried on Monday and Tuesday, Au- 
gust 20 and 21. 

Fig. 5 is further evidence of the effect of even small 
variations in soil condition on the performance of drive- 
wheels. 


Performance Factors. ‘The following performance fac- 
tors were investigated: (1) No-load rolling diameter, (2) 
travel ratio, (3) force ratio, (4) overall work efficiency, 
(5) maximum drawbar pull, (6) drawbar pull for best 
efficiency, (7) rolling resistance, (8) turning radius, (9) 
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FIG.6 INCREASE OF NO-LOAD ROLLING DIAMETER OVER RIM DIAME- 

TER FOR DIFFERENT WHEEL SIZES ON THREE SOIL CONDITIONS. 

ALL WHEELS EQUIPPED WITH 4-IN SPADE LUGS 
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FIG.7 TRAVEL RATIO ON PULVERATED OAT STUBBLE. THE TRAVEL RATIO WAS OBTAINED BY DIVIDING THE DISTANCE TRAVELED BY ONE 
REVOLUTION DURING TRIAL BY THE DISTANCE TRAVELED BY REVOLUTION WITHOUT LOAD. SOIL MOISTURE CALCULATED ON DRY BASIS WAS 
4.5 PER CENT HIGHER DURING TRIALS OF 38, 50, AND 58-IN WHEELS. FIG. 8 FORCE RATIO AND EFFICIENCY OF WHEELS ON PULVERATED 
OAT STUBBLE. FORCE RATIO WAS OBTAINED BY DIVIDING THE DRAWBAR PULL BY THE INPUT FORCE, CALCULATED ON THE BASIS OF THE 
NO LOAD ROLLING RADIUS (SEE FIG. 5). EFFICIENCY WAS OBTAINED BY MULTIPLYING FORCE RATIO OF THIS FIGURE BY THE TRAVEL RATIO 


OF FIG. 6, AND REPRESENTS OVERALL WORK EFFICIENCY. FIG.9 PERFORMANCE OF WHEELS ON OAT STUBBLE. 
DEFINITION OF TRAVEL AND FORCE RATIOS.) FIG. 10 OVERALL WORK EFFICIENCY OF WHEELS ON OAT STUBBLE. 


(SEE FIGS.6 AND 7 FOR 
FIG. 11 PERFORMANCE 


OF WHEEJ.S ON BLUEGRASS SOD. (SEE FIGS. 6 AND 7 FOR DEFINITIONS OF TRAVEL AND FORCE RATIOS.) THIS FIELD WAS VERY DRY AND NOT 


VERY UNIFORM. THE DIFFERENCES IN SOIL CONDITIONS WERE MORE IMPORTANT THAN THE DIFFERENCES IN WHEEL DIAMETERS. 
OVERALL WORK EFFICIENCY OF WHEELS ON BLUEGRASS SOD. (SEE EXPLANATION ON FIGS. 10 AND 11.) 


tangential force required to go over obstructions, and (10) 
stability when going over obstructions. 


No-Load Rolling Diameter. As used in this paper, 
this means the distance traveled by the tractor, without 
drawbar load, during one revolution of the drivewheel 
divided by 3.1416. The results are given in Fig. 6. 


Travel Ratio. This ratio was obtained by dividing the 
distance travelled during one revolution of the drivewheel 
for the given trial by the distance travelled during one 
revolution, without load, on a similar soil surface. The 
results are shown in Figs. 7, 9, and 11. Each of the curves 
for a given set of wheels on a given soil surface represents 
six to twelve trials. 


Force Ratio. This ratio was obtained by dividing the 
drawbar pull, corrected for grade, by the input force at 
the end of a radius equal to one-half the no-load rolling 
diameter. The results are shown in Figs. 8, 9 and 11. Each 
curve represents six to twelve 50-ft trials. 


Efficiency. This was obtained as the product of travel 


FIG. 12 


ratio by force ratio and represents overall work efficiency. 
The results are shown in Figs. 8, 10, and 12. Each curve 
represents six to twelve 50-ft trials. 


Maximum Drawbar Pull. In so far as the engine torque 
was sufficient, the maximum drawbar pull for each set of 
wheels on each soil condition was obtained by gradually 
increasing the load until forward motion was stopped. The 
results are shown in Figs. 7, 9, 11, and 13, and in Table 2. 


Drawbar Pull for Maximum Efficiency. The drawbar 
pull for maximum efficiency, as taken from the curves of 
Figs. 8 and 10 rather than from the highest individual trial 
results, is shown in Fig. 13 and Table 2. 


Rolling Resistance. The rolling resistance of the differ- 
ent set of wheels on pulverated soil and oat stubble was 
obtained by use of an lowa dynamometer and another trac- 
tor, the wheels of which did not track with those of the 
test tractor. The results are shown in Fig. 14. 


Turning Radius. Fig.15 shows the no-load turning 
radius of the center of the rear axle as affected by wheel 
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FIG. 15 THE BROKEN LINES IN THESE CURVES ARE AT BEST ONLY 

AN ESTIMATE; HOWEVER, THEY INDICATE THE NEED OF INVESTI- 

GATING AT LEAST ONE SMALLER AND PROBABLY ONE LARGER SET 
OF WHEELS 


diameter. The position of the front wheels with respect to 
the tractor frame was the same for all trials. However, the 
changing of the rear wheel diameter changed the wheel 
base and the angle of the steering spindles, resulting in a 
changing theoretical turning radius as shown. 


Broken Lines of Graphs. The broken lines of Figs. 
6, 13, 14, and 15 are at best only an estimate and probably 
little better than a guess. However, they serve to indicate 
very definitely the need of trials of a wider range of wheel 
sizes. For example, the inclusion of a 20 to 30-in and a 
70 to 80-in set of wheels would have given a very much 
more complete picture of the influence of wheel diameter. 

Tangential Force Required to Go Over Obstructions. 
The effect of drivewheel diameter on this performance fac- 
tor as calculate) by static theory is shown in Fig.16. At 
higher speeds the tangential force required to maintain a 
constant forward speed would be increased ; however, under 
such conditions the advantages of the larger drivewheels 
would be still greater. 


Stability Going Over Obstructions. The effect of drive- 
wheel diameter on stability when passing over obstructions 
on level ground with an unloaded tractor are shown in Fig. 
17. These results are also calculated on static theory, as 
under most situations this represents the condition of great- 
est handicap for the large drivewheel. Because it is impos- 
sible to go over an obstruction without some speed, and 
since the moment of inertia of the front wheels and frame 
about the rear axle is usually greater than that of the entire 
tractor about the lug point in contact with the obstruction, 
it is usually possible to go over a somewhat larger obstruc- 
tion than Fig. 17 voit indicate. This is checked by the 
broken line of Fig. 17 which shows the results of laboratory 
trials with the test tractor for which d was equal to 20 in. 


SUMMARY 


1 On the less firm soil conditions there was a very 
ee variation in performance of the wheels investi- 
gated. 

2 There was ¢cfnite indication of the effect of the 
water content of the 1’ on wheel performance (See Figs. 
7 and 8). The average wacer content was 4.5 per cent (cal- 
culated on the dry basis) higher during tests made on 
August 17 and 18. The per cent of soil moisture for maxi- 
mum traction was apparently higher than that for highest 
efficiency. 

3 There was further evidence of the effect of even 
small variations of soil condition on the performance of 
wheels (See Fig. 5). Apparently the soil is the most diffi- 
cult variable to control when making traction trials and 
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FIG. 14 ROLLING RESISTANCE OF TRACTOR ON OAT STUBBLE AND 

PULVERATED AND DOUBLE-DISKED OAT STUBBLE AS AFFECTED BY 

REAR WHEEL DIAMETER AND LUGS. WEIGHT ON REAR WHEELS WAS 

3890 LB AND ON FRONT WHEELS 1730 LB FOR ALL TRIALS. FRONT 

WHEELS WERE 7.5x18-IN PNEUMATIC TIRES OPERATED AT A PRES- 
SURE OF 20 LB PER SQUARE INCH 


should be given more attention. This checks with results 
reported by W. B. Haines of the Rothamsted Research 
Institute.® 

4 The effective no-load rolling diameter (obtained by 
dividing the distance traveled during one revolution by 
3.1416) increased as the firmness of the soil increased (See 
Fig. 6). 

a The increase of effective no-load rolling diameter 
over rim diameter was greater for the smaller wheels on 
firm soil and for the larger wheels on the loose soil (See 
Fig. 6). 

“ ' There was marked improvement in performance 
from the smallest (38-in) to the largest (58-in) wheels on 
the pulverated soil (See Figs. 7 and 8). The maximum 
drawbar pull was increased from 1550 to 2200 lb, or 41.9 
per cent; the drawbar pull for maximum efficiency was 
increased from 700 to 1200 lb, or 71.4 per cent, and the 
best efficiency was increased from 28.5 to 40 which is a 
performance gain of 40.4 per cent (See Fig. 13 and Table2). 

7 There was also improvement in performance from 
the smallest to the largest wheels on oat stubble (See Figs. 
9 and 10). This was particularly true of the overall effi- 
ciency which was increased from 59 to 69 per cent, a per- 
formance increase of 16.9 per cent (See Fig. 13 and Table 
2). There was not sufficient engine torque to determine 
maximum drawbar pulls for the 50, 54, and 58-in wheels. 


NO LOAD TURNING RADIUS CENTER REAR AXLE (Ft) 


WHEEL DIAMETER (Inches) 


FIG. 15 EFFECT OF DRIVEWHEEL DIAMETER ON NO-LOAD TURNING 

RADIUS. POSITION OF FRONT WHEELS WITH RESPECT TO TRACTOR 

FRAME WAS THE SAME FOR ALL TRIALS. HOWEVER, THE CHANGING 

OF REAR WHEEL DIAMETER CHANGED THE WHEEL BASE AND THE 

ANGLE OF STEERING SPINDLES, RESULTING IN A CHANGING THEO- 
RETICAL TURNING RADIUS AS SHOWN 
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h=MAXIMUM HEIGHT OF OBSTRUCTION + LUG 


C= RATIO OF TANGENTIAL FORCE 
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r= LUG POINT, ORIVE WHEEL RADIUS (inches) 


There was only a slight increase in the drawbar pull for 
best efficiency. 


8 On the relatively firm sod the differences in soil 
conditions (this was an unsatisfactory test field) were more 
important than the variations in wheel diameter (See Figs. 
10 and 11). 

9 There was some indication of poorer performance 
of the 46-in wheels, which were 7% in narrower and had 
the lug rows spaced 3/, in closer, and of slightly better per- 
formance of the 42-in wheels which had the lug rows 
spaced 1/, in wider. This seems to indicate the desirability 
of placing lugs as far apart as possible (See Figs. 8 and 
10). 


10 The picture of the effect of wheel diameter on per- 
formance would have been much more complete if a 20 
to 30-in and a 70 to 80-in wheel could have been included 
(See Figs. 6, 13, and 14); however, this would have in- 
volved the development of considerable additional test 
equipment. 

11 The difference in rolling resistance between the 
smallest (38-in) and the largest (58-in) wheels on loose 
soil was 95 lb for the bare wheels and 164lb when 
equipped with 4-in lugs, and on oat stubble 53-lb for the 


| 
G*Center of Gravity 
d= Distance Center of 
Gravity Ahead of Rear Axle 
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FIG. 16 EFFECT OF DRIVEWHEEL 

RADIUS (TO LUG POINT) ON THE 

TANGENTIAL FORCE REQUIRED TO 
GO OVER OBSTRUCTIONS 


FIG. 17 EFFECT (CALCULATED 
BY STATIC THEORY) OF DRIVE- 
WHEEL DIAMETER (TO LUG 
POINT) ON STABILITY WHEN 
PASSING OVER OBSTRUCTIONS FOR 
TRACTORS WITH VARIOUS LOCA- 
TIONS OF CENTER OF GRAVITY. 
BROKEN LINE INDICATES RESULT 
OF LABORATORY TRIALS WHERE d@ 
WAS EQUAL TO 20IN 


r=LU6 POINT, DRIVE WHEEL RADIUS (Inches) 


bare wheels and 113 lb when equipped with 4-in lugs 
(See Fig. 14). 

12 Adding 4-in lugs increased the rolling resistance 
of the 38-in wheels 134 lb on loose ground and 416 Ib on 
oat stubble, and the 58-in wheels 61 lb on loose ground 
and 356 lb on oat stubble (See Fig. 14). 

13 There is no indication of materially increased re- 
sistance to turning except on sod. Even there the increase 
did not appear to be serious (See Fig. 15). 


14 The larger wheels have an advantage from the 
standpoint of the decreased tangential input force required 
to go over a given obstruction (See Fig. 16). 

15 The larger the wheels, the smaller the obstruction 
which can be passed over without destroying the stability 
of the tractor (See Fig. 17). 

16 In order to give a more complete picture of the 
influence of drivewheel diameter, the relationship to lug 
length and rim width should be investigated further. 

17 Further study, using the methods of mathematics 
and analytical mechanics, should be made of this and other 
similar data to determine if possible the fundamental laws 


governing the influence of drivewheel diameter on per- 
formance. 


Contour Farming Aids Soil Erosion Control 


M. L. Nichols found that, when the rows were on 

the contour there was a very small loss of soil from 
cultivated fields on slopes up to ten per cent, while the soil 
loss, when the rows were with the slope, increased from a 
negligible amount to about 1500 Ib per acre for a one-inch 
tain in 81/4, min. The soil losses resulting from our com- 
mon practices of cultivation are two times or more greater 
than the losses resulting from contour farming. In every 
case the contoured rows produced greater yields than rows 
tuning with the slope. Nichols’ experiments indicate very 
clearly that slopes above 10 to 12 per cent should not be 
cultivated in the usual manner, if we are going to maintain 
our soil fertility. 

In places where it is necessary to farm part of the steep 
slopes in cultivated crops, strip farming should be em- 
ployed—that is, strips of sod are alternated with strips of 
cultivated crops, the strips running along the contour of the 
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land. The strips of cultivated land can range in width from 
50 to 100 ft depending upon the steepness of the slope. 
The run-off from the cultivated land will be retarded when 
it goes through the sod strips and will drop its silt load in 
the grass instead of carrying it on to the streams. 


In most cases the slope of the land will be uneven 
enough to make it necessary to have point rows, that is, 
rows that do not run to the end of the field; but if all these 
point rows are run parallel to either the upper or lower 
series of long rows they cause very little difficulty. When 
planting or cultivating, turns should always be made from 
the longer to the next shorter row. 

Strip and contour farming takes a little more time than 
ordinary farming, but the big saving in soil fertility makes 
the total cost in favor of the first method. After the con- 
tour and strips have once been established, there is no up- 
keep cost. It is very important to have the strips laid out 
exactly on the contour, otherwise they will not be effective. 
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Paints and Finishes for Farm Structures’ 
By John W. Iliff 


AINT is a material which is liquid in the can. After 
application it dries and forms a thin film which 
becomes comparatively hard. On aging it gradually 

becomes still harder and more brittle. It also becomes 
chalky, and it eventually fails. There is no such thing as a 
aaeerge paint, although there are decided differences 

etween the degrees of available durability in different 
types of paint. From the viewpoint of the consumer, paint 
has a useful life and the value of the paint to the consumer 
is dependent upon the length of this life or the period of 
time until repainting is necessary in order to maintain the 
structure. 

From the standpoint of the manufacturer of paint, it is 
desirable to divide this practical life into different classes 
of failure. The first of these is a straight breakdown of the 
film itself and this is due to weathering. This is affected 
by (1) the composition of the paint; (2) the surface to 
which it is applied; and (3) the location in which the sur- 
face is exposed. There is a second type of failure which 
might be called abnormal although it occurs frequently 
enough: It is due to the loss of adhesion of the film to the 
surface to which it, or previous coats of paint, have been 
applied. This failure frequently occurs before the film it- 
self has broken down at all. In this paper I am going to 
discuss these two types of failure. There is a third type 
which will not be discussed here, and that is the change in 
appearance which may or may not be related to the ultimate 
breakdown of the film; the colors will fade, paint will col- 
lect dirt, etc. This paper, however, will be confined solely 
to the failure as it affects the maintenance of the surface 
to which it is applied. 


From the viewpoint of painting, farm structures do not 


*Paper presented at a meeting of the North Atlantic Section of 
the American Society of Agricultural Engineers at Amherst, Mass., 
October 1934. 

*Philadelphia Laboratory, E. I. du Pont de Nemours and Com! 
pany. 


differ greatly from other structures which are to be main. 
tained by painting except in the proportion of the different 
types of paintable surfaces. Paintable exterior surfaces on 
farm: structures may be broadly civided into three classes: 
(1) That of wood; (2) that of metal; and (3) other sur- 
faces. The greatest area which may be painted on the aver- 
age farm structure is that of wood, and for this reason most 
of this paper will be devoted to the painting of wood. 


I am not going to attempt to discuss the relative merits 
of the different arguments which have been put forth from 
time to time during the past few years regarding the eco- 
nomic value of the painting of wooden farm structures. 
I think it is sufficient to say that, if one wishes to maintain 
a wooden structure in approximately its original condition, 
painting is necessary practically from the start. An un- 
painted structure made of wood will _ and wood check. 
Warped wood means air leaks and the breakdown of the 
surface due to wood checking, etc., will soon leave an area 
which is extremely difficult to paint. It is highly absorbent, 
it is rough and will take a great deal of paint to get a fairly 
satisfactory job. 


Of course, paint adds to the appearance of buildings 
and it prevents the type of disintegration mentioned. 


In many respects the painting of wood is more difficult 
than the painting of metal or masonry surfaces. Wood is a 
porous, non-homogeneous, and decidedly variable material. 
On this account it has always offered a considerable prob- 
lem to the painter. The painting of wood, therefore, is one 
of the most interesting, although it offers the most difficult 
of the problems involved in the painting of farm structures. 
I am going to cover, first, the differences in wood species 
and their effect on practical paint durability; second, the 
effect of different climates on paint durability; and third, 
factors which produce unexpected or unusual types of 
failure on wood. 


There is a marked difference in the paint-retaining char- 
acteristics between different species of wood. The USDA 
Forest Products Laboratory at Madi- 
son, Wisconsin, was the first to defi- 
nitely establish the relationship be- 
tween the paint-retaining character- 
istics of different species of wood. 
For example, red cedar and white 
pine have good paint-retaining char- 
acteristics and southern yellow pine 
and Douglas fir have poor paint re- 
taining characteristics. The Labora- 
tory also established the paint- 
retaining characteristics of other 
species of wood which may also be 
involved from the standpoint of 
external painting characteristics. 


FIG. 1 THIS ILLUSTRATION SHOWS 
THE STANDARDS USED IN THE DU 
PONT LABORATORIES FOR REPRF- 
SENTING THE DIFFERENT DEGREES 
OF FAILURE OR RATING FOR 
PAINTS ON WOOD SURFACES 
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FIG.2 THESE CURVES SHOW THE PAINT-RETAINING CHARACTERIS- 
TICS OF DIFFERENT SPECIES OF WOODS 


As I have already stated, wood is a decidedly variable 
material. For example, if you will examine a piece of yel- 
low pine you will note that the wood itself is divided into 
two distinct areas; the first is a hard dense wood, and the 
second is a soft wood. The dense wood is summer growth 
and differs from the soft or spring growth in that it pos- 
sesses very much thicker cell walls. You will note that you 
cannot dent the dense summer wood with the fingernail 
except with difficulty while the soft wood is easily dented. 
Douglas fir also possesses about the same characteristics. In 
contrast to this if you will examine a piece of northern 
white pine, you will note that the summer wood, although 
easily distinguished, is not nearly as hard as the summer 
wood of yellow pine and Douglas fir. Redwood and red 
cedar are also similar. Both of these woods are light and 
have light summer wood growths. 

When paint is applied to southern yellow pine and 
Douglas fir, it has a comparatively short life, and this is 
due to the fact that the paint after a considerable period 
of exposure will simply not adhere to the dense summer 
growth as well as it does to the lighter wood of the spring 
growth, or to the other species such as white pine, red- 
wood, and red cedar. 

In Fig. 1 is shown the type of failure which is obtained 
over these woods of poor paint-retaining characteristics. 

I wish to emphasize here, however, that, in speaking 

of good woods or poor woods from the paint-retaining 
standpoint, I refer only to the paint-retaining characteristics 
of these woods. Many of these woods such as southern 
yellow pine and Douglas fir are particularly good from the 
structural standpoint; in fact, they are stronger than white 
pine and red cedar which in turn are better from the paint- 
tetaining standpoint. 
__ The laboratories of our company have also done a con- 
siderable amount of work with wood types versus paint 
failure, and a few of these results should be of interest. 
Before showing you these results, however, I wish to digress 
fot a moment in order to define the types of failure which 
are included in the curves which illustrate some of these 
points. 

From the standpoint of the maintenance of the surface 
to which paint is applied, the proportion of bare wood 
exposed by the failing paint, at any one time, may be used 
as representative of a certain degree of failure. We have, 
therefore, arbitrarily assigned numerical ratings to the dif- 
ferent degrees of failure which are used here. In Fig. 1 the 
standards which we use as representing these different de- 
8tees of failure or rating are shown. A flaking rating of 
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“0” means no flaking failure whatsoever, and as flaking in- 
creases the rating is increased to a maximum numerical 
value of “6”, which it will be observed is a very advanced 
degree of failure. Properly speaking all structures ought 
to be repainted prior to or at least by the time the paint 
has seathend the degree of failure represented by Flaking 
Rating No. 3. 

The differences between the paint-retaining characteris- 
tics of different species of haved are illustrated in Fig. 2. 
This chart shows the life history of several paint composi- 
tions exposed at our Amarillo, Texas, test farm. It will be 
observed that the red cedar and the white pine are distinctly 
better during failure than the yellow pine an’ Douglas fir, 
from the standpoint of paint-retaining characteristics. Wes- 
tern yellow pine or ponderosa pine follows an intermediate 
course. This, on the whole, checks the results published by 
the Forest Products Laboratory. 

From the standpoint of the user of paint, it is unfor- 
tunate that these woods, which are difficult from the paint- 
retaining standpoint, are increasing in the proportion avail- 
able for use. Moreover, the better woods are being used 
less and less, partially because much of the supply has been 
exhausted. In the southern part of the United States, yellow 
pine is used almost exclusively, and yellow pine has found 
its way well into the southwest states such as Oklahoma 
and Texas. This wood is largely grown in the South, 
which accounts for its distribution there. Douglas fir 
is produced on the Pacific Coast, and low ocean freight 
rates have permitted it to penetrate into all areas which are 
available from the Coast within freight distances not very 
much shorter than the distances from the northern forests. 
Red cedar is also produced on the Pacific Coast, and it 
might also have a similar distribution. However, red cedar 
is more costly than Douglas fir. The northern white pine 
is decreasing in available quantity and in areas where it may 
be purchased. This geographical misdistribution of wood 
is carried out to such an extent that in certain parts of the 
United States the good woods, from the paint-retaining 
standpoint, cannot be purchased at any price without special 
importation. 

As the paint durability is affected by the surface to 
which it is applied, it is also affected by the climate to 
which it is exposed. In southern Florida, for example, is 
found intense sunlight, but the temperature varies little in 
comparison to other parts of the country. It does not get 
excessively hot, and it seldom freezes. Moreover, the rela- 
tive humidity does not get excessively high, except during 
a rainstorm, and it seldom ever gets low. Consequently, 
Miami may be said to have a uniform climate. In contrast 
to Miami, many parts of the United States, such as the 
panhandle of Texas, have a climate in which temperatures 
and humidities fluctuate quickly and widely. Our company 
realized the decided effect of climate, and it has maintained 
for some time major test farms in three different locations. 
These locations are Miami, Florida; Amarillo, Texas, and 
near Wilmington, Delaware. Other small test farms are 
also maintained in other parts of the country. 

The differences in climate between Miami and Amarillo 
and Philadelphia (Wilmington) are shown in the two 
charts which were prepared from the figures of the U. S. 
Weather Bureau. The first of these charts, Fig. 3, shows 
the maximum temperature variation for each month in 
Miami, Philadelphia, and Amarillo for the year following 
the exposure of the panels which are being discussed, and 
in Fig.4 the corresponding humidities are shown. The 
wide fluctuations of temperature and humidity at Amarillo 
in comparison with Miami are evident, while Philadelphia 
occupies an intermediate position. 

Wood like other materials expands and contracts with 
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changes in temperature. Moreover, it see greatly as 
it takes up moisture. Therefore, one would expect that the 
comparatively violent changes in temperature and humidity 
at Amarillo would result in comparatively great and quick 
changes in the dimensions of the wood. A paint also ex- 
wey and contracts with variations in temperature and 

umidity but to an entirely different extent than wood. 
Due to the close relationship between the paint and the 
surface to which it is a plied one might, therefore, expect 
that the relatively wider fluctuations in Amarillo would 
cause the paint to fail sooner than it would in Miami. On 
the other hand, Miami has the stronger sunlight or higher 
proportion of actinic rays in comparison with the other test 
locations, this being due to its subtropical location. The 
destructive effect of sunlight is therefore accentuated in 
Miami. Fig. 5 shows the average life history of four differ- 
ent paints exposed at the three test locations. It will be 
observed that Paint No. 1 is the best at Amarillo and the 
poorest at Miami, and that Paint No. 4 which is decidedly 
the best at Miami is about the worst at Amarillo, while the 
exposure at Wilmington, Del., shows intermediate results. 
It happens that Paint No. 4 is a hard and comparatively 
brittle paint, and, as one might expect, it has given a poor 
account of itself under widely fluctuating climatic condi- 
tions of Amarillo. On the other hand, it also happens to 
be the paint which is the most resistant to intense sun- 
light, and in view of the comparatively mild fluctuations in 
temperature and humidity of Miami and its good resistance 
to sunlight, it has shown decidedly the best results in that 
location. 

The failure which takes place on summer wood is gen- 
erally that of the breaking off of small pieces. It is related 
to a breakdown of the film itself. We call this “flaking”, 
and as you have observed in Fig. 1, this follows the summer 
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grain and it occurs after a considerable period of exposure. 
In contrast to this we find another type of failure. This 
other failure is due to the separation oP the paint from the 
wood, and it frequently occurs much earlier than the break- 
down of the film itself. The pa:st simply leaves the wood 
in large pieces and does not follow the grain of the wood, 
Blistering is often the first sign of this type of failure, and 
it may appear in a new paint film. Later on this may de. 
velop into peeling. Sometimes peeling may start without 
the blistering having been observed in the first place. This 
separation of large areas of paint from the wood, which 
we call blistering and peeling, is almost invariably due to 
the presence of moisture behind the film. This moisture can 
get behind the film because the wood, as we have stated 
above, is a porous material. It may come from leaky flash- 
ing or other external leaks which permit rain water to drive 
down behind the film. It also might come from internal 
high humidity which causes condensation on the inside of 
the cold external siding. When you have peeling of paint 
from wood, it may be the fault of the paint, but if the 
paint was purchased from a reputable manufacturer, the 
probabilities are strong that you have a structural defect in 
your building and that the paint itself is not responsible. 
There is another type of peeling or separation of com- 
paratively large pieces of paint which you undoubtedly have 
observed, particularly during this last cold winter. This is 
peeling from galvanized iron surfaces. Galvanized iron 
represents a very considerable proportion of the area around 
many farms. If the galvanized iron is not painted, it will 
eventually rust because the zinc coating is not permanent. 
Therefore, if it is to be maintained in its original condition, 
painting is necessary. The adhesion of paint to galvanized 
iron has always been a serious problem for the paint manu- 
facturer. Ordinary paint simply wili not adhere to gal- 
vanized iron as well as it does to steel, and efforts have 
been made on the part of paint manufacturers to produce 
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FIG. 3 THIS CHART SHOWS THE MAXIMUM TEMPERATURE VARIA- 
TION FOR EACH MONTH IN MIAMI, PHILADELPHIA, AND AMARILLO 


THE FLUCTUATION IN HUMIDITY CORRESPONDING TO THE 
FOR THE YEAR FOLLOWING THE EXPOSURE OF THE TEST PANELS 


TEMPERATURE VARIATIONS SHOWN IN FIG. 3 
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FIG. 5 THE CURVES SHOW THE AVERAGE LIFE HISTORY OF FOUR 
DIFFERENT PAINTS EXPOSED AT THREE DU PONT TEST LOCATIONS 


a primer for galvanized iron which will adhere satisfac- 
torily; some improvement has been made along this line. 
The reason for this poor adhesion to galvanized iron is 
not accurately known, but we suspect that there may be a 
reaction between the vehicle and the zinc which destroys 
adhesion. This theory is strengthened by the fact that the 
initial adhesion of paint to galvanized iron is generally bet- 
ter than it is later, and on continued exposure peeling may 
ultimately occur. Some day the paint industry may develop 
and sell a primer which will always adhere to galvanized 
iron. At present, however, one cannot be sure of uniformly 
good results. Nevertheless, if galvanized iron is not main- 
tained by painting, rusting will start, and it is more diffi- 
cult to handle a rusty area than the same area prior to the 


HOUGH they know it not, the soil erosion problem 

is of more concern to the urban masses than to cural 

folk actually on the land. The soil problem, the silt 
ptoblem, and the flood problem are but aspects of the same 
general condition. In time of flood it is in the city that 
heavy loss of life and destruction of property occur. When 
adam breaks a few farms will be damaged, but a whole 
town may be swept away. 

Basicly, large and prosperous cities depend on the soil. 
The family on the land usually survives somehow, even 
though reduced to a subsistence level, but the very existence 
of the city depends on surplus food supply, while its pros- 
perity hinges on cheapness of food os on the purchasing 
power of the food producer as a market. That means 
efficient soil. 


Within the ranks of agricultural engineers, soil erosion 
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appearance of rust. If the rusty area is not treated at once, 
however, rapid corrosion of the iron will take place. 


The necessity for painting iron and steel requires no 
argument. It has been well established that iron and steel 
will corrode rapidly if exposed to the weather, and the 
necessity for maintaining iron and steel surfaces with a 
good paint system goes almost without argument. In the 
painting of steel it is highly desirable, as in the case of 
wood, to take care of it at once when it is new, otherwise 
a heavy coating of rust offers an irregular and absorbent 
surface which makes the maintenance of subsequent paint 
much more difficult. When rust appears on a galvanized 
iron area it should be carefully scraped off, preferably a 
good metal protective primer applied to the bare steel sur- 
face and then the whole surface should be painted over 
with the desired finish coat system which should include a 
good galvanized iron primer. 


There are, of course, other types of surfaces than wood, 
galvanized iron, and steel which are present on farm struc- 
tures, but time limitations will not permit a discussion of 
these comparatively minor areas. I will, however, be glad 
to attempt to answer any questions concerning them. 


In conclusion, I would like to point out first that in 
painting wood one is dealing with a variable, porous, and 
non-homogeneous surface. It is a surface which also gives 
different results in different localities, but that if it is to be 
maintained in its original condition, an adequate painting 
program must be carried out. When one is paying for a 
— job, one pays not only for the paint but also for the 
abor and the cost of the labor generally exceeds the cost 
of the paint. Therefore, the use of a high-grade paint is 
the most economical in the end because in order to keep 
costs down, one must repaint as infrequently as possible. 
On the other hand, repainting should be carried out before 
an advanced degree of failure has taken place. During the 
depression there has been a great tendency to neglect paint- 
ing, and there are many surfaces which should have been 
painted some years ago and which will probably be re- 
painted soon if the area is to be reclaimed. I wish to 
emphasize, however, that on account of the neglect which 
has taken place, one cannot logically expect as good results 
as if the painting had been done before the areas had 
gone to pieces to such an extent that the new paint has a 
poor foothold through to the wood. The same thing, of 
course, applies to other surfaces. A neglected steel surface 
will show bad rusting and a comparatively expensive clean- 
ing job is necessary before repainting. The use of good 
paint applied at sufficiently frequent intervals will be the 
cheapest over a period of years. 


threatens every branch of the profession. Gullied fields are 
no place to operate combines or pick-up hay-balers, even if 
yields were sufficient to make them economic. As the soil 
disappears, so does the need for crop storages and animal 
shelters. Waterpower may generate electricity, but water- 

ower denuding a farm of soil denudes it also of purchas- 
ing power for electricity. 

Though it uses machines, power, explosives, concrete, 
and other structural materials, we are likely to dismiss land 
reclamation as lacking commercial motivation. In a short- 
sighted way this is true, but in reality soil protection sup- 
ports the whole agricultural market and much of the urban 
market as well. Because we cannot expect the lay public 
to grasp this fact, it becomes doubly our duty to understand 
it and a it—to become protagonists for our brethren 
in modern land reclamation. 
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Soil Erosion Control and Soil Moisture Regulation in 
Relation to State and National Land-Use Planning’ 


By H. B. Roe’ 


LOOD CONTROL, especially in relation to soil ero- 
H sion control, and the regulation and control of soil 
moisture within the root zone of crop plants are both 
fundamental to a permanent and successful agriculture. The 
consideration of these problems is, therefore, basic to any 
comprehensive and long-period planning relative to land 
use. 
The major effects of soil erosion as quite generally rec- 
ognized are as follows: 


1 Removal of the virgin top soil without financial 
return 


2 Removal of the fertile elements from the soil at a 
rate fully twenty times as great as that occasioned 
by crops removed 


3 Ruining of fields by gullying or debris inundation 
of lower lying lands, injury to or destruction of 
fences, buildings, crops, and - livestock, without 
financial remuneration 

4 Destruction of the natural attractiveness of the re- 
gion in which serious erosion occurs. 


It has been repeatedly pointed out that the soil lost 
from our fields by soil erosion in the course of an average 
lifetime originally took nature ages to produce from the 
parent rock; also that soil erosion can not be wholly 
stopped, but that it can be checked or controlled to a great 
extent. 

Soil erosion is generally prevalent on the earth's surface 
and the degree of injury caused by it is approximately pro- 
portional tothe age of agriculture in the region under con- 
sideration. 

In Minnesota, even though erosion is held in check to 
a considerable extent through four to six months of the year 
by freezing conditions, still examination of the agricultural 
areas reveals that fifty-one out of the eighty-four counties 
are affected in whole or in part. In the southern third of the 
state already the areas injured beyond recall aggregates in 
the thousands of acres. The area throughout the state where 
the injury varies from a trace just becoming apparent to a 
stage beyond economical reclamation, already amounts to 
several millions of acres. Heavy injury from soil erosion is 
by no means confined to the eolian and unglaciated areas. 
As elsewhere, by far the more extensive and serious damage 
from this cause is due to the form known as sheet erosion— 
directly concerned with the common practices of farm oper- 
ation and dependent for its control on a drastic revision of 
such practices, coupled with the use of specific scientific and 
engineering practices determined by research. 

Underdrainage, more commonly spoken of as “tile 
drainage,” as one phase of soil-moisture control, is largely 
concerned with the removal of excess or free water from 
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the root zone of plants, thus stimulating better aeration 
and bacterial activity of the soil and bringing about better 
availability of the soil moisture actually needed and used 
by the plants. The optimum condition varies with the type 
of F geo and the type of soil. Nature seldom of herself 
and unaided takes care of this matter of underdrainage. 
This problem of producing optimum soil moisture condi- 
tions through underdrainage is therefore one of the most 
important and universal in agriculture, and the principles 
involved are generally applicable in Minnesota. These prin. 
ciples are, however, but little understood and the present 
area of tile-drained farm lands in the state is almost negli- 
gible. Few of the scientific principles of tile drainage have 
been worked out in definite form. The Minnesota agricul- 
tural experiment station is just publishing as a technical 
bulletin definite results of studies that show the enginecring 
design of tile-drainage systems required to produce a spe- 
cific drainage result in a given soil type, and the principles 
therein shown will be generally applicable on all agricultu- 
ral areas; but the more important and far-reaching ques- 
tions as to what constitutes the optimum drainage condi- 
tion in a given soil for a given crop,—a problem involving 
not only engineering and soil science but also physiologic, 
pathologic, agronomic, and horticultural science,—is still 
untouched by specific research. For the best use of land in 
agriculture it is essential that this problem be solved, and 
that the facts be generally promulgated and put into prac- 
tice. 

Supplemental irrigation as another phase of soil-mois- 
ture control, is principally concerned with the problem of 
supplying a deficiency in soil moisture during brief critical 
periods in crop development. Its ultimate purpose, like 
that of tile drainage, is to produce the optimum soil mois- 
ture condition for plant growth and maturity. Contrary 
to what —— to be common belief, in the upper Missis- 
sipppi valley, the practice of supplemental irrigation in 
those areas normally devoted to truck and small-fruit rais- 
ing is quite as essential to the best use of land in agricul- 
ture as are underdrainage and the control of soil erosion. 
Best practice in supplemental irrigation in humid regions 
has not been worked out in research beyond a very little by 
commercial agencies interested in the manufacture and sale 
of irrigation equipment. A proper land-use program there- 
fore requires that an effective supplemental irrigation code 
be worked out, promulgated, and put into practice. 

Certain natural phenomena, elements, conditions, and 
groups of current practices are bound up with all the prob- 
lems of soil erosion and soil moisture control just out- 
lined. The ten more prominent of them are as follows: 

Rainfall (amount and character) 

Topography 

Soil type 

Subsoil type 

Crop type or character of vegetative cover 

Cropping systems (rotations) 

Tillage methods 

Fertility maintenance 

Livestock production and handling practice 

Climate. 

A few moments of careful thought over this list makes 
it clear that the proper solution of the moisture-control 
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roblem involves the cooperative effort of physiologic, 
pathologic, agronomic, horticultural, sylvicultural, farm 
management, soil, and engineering science and practice. 

It seems equally clear that a solution through such com- 
lete cooperation would go a long way toward a more 
rational and economic use of land, improvement of crops 
both in yield and quality, elimination of marginal lands 
from agriculture, curtailment of useless effort and of eco- 
nomic waste generally, for the maximum effort would be 
given to the limited area of best land leaving the poorer 
areas to nature. 


TyPES OF EFFORT INVOLVED 

Research must continue to furnish new and to improve 
the old tried methods of control. 

Education of those groups, who in their own business 
interests should be most vitally concerned, to an understand- 
ing of the importance and acceptance of the determined 
methods of handling these problems must come through the 
continuing activity of organized technical experts in the 
public service, by counsel and, more especially, through 
demonstrations on actual practical projects. 

Application, in general farming practice, of the princi- 
ples of soil erosion and moisture control must come through 
managerial recognition of the need to use the active services 
of accredited technical experts in private practice in the 
cattying out of necessary designs and installations, in di- 
recting their operation, and in the maintenance of the in- 
stalled works. 


AGENCIES INVOLVED 


Research. Throughout the United States the states agri- 
cultural experiment stations in cooperation with the U. S. De- 
partment of Agriculture furnish the centers of organization 
and in most cases also, potentially, the personnel and finan- 
cial sinews of research in all of the problems just listed, al- 
though in some cases the perception, by the administration 
at these centers, of the urgency of these problems needs 
some form of strong stimulus seemingly not now present. 

In soil erosion control, in cooperation with the state 
centers, the federal experiment farms for erosion control 
conducted jointly by the USDA Bureaus of Chemistry and 
Soils and Agricultural Engineering in various typical re- 
gions of the country are active in the needed research, are 
doing a good job, and are making the useful facts from re- 
search in that field accessible to those responsible for appli- 
cation of the methods determined by research. 


Demonstration. The areas being operated as long- 
time demonstration projects in soil erosion control by the 
Soil Erosion Service of the U. S. Department of Interior 
can, without doubt, be made one of the most effective 
agencies for extending the tried practices of soil erosion 
control. = 

In Minnesota the federal ECW administration—the 
division of drainage and water of the state department of 
conservation, acting as the administrator—has, during the 
past two seasons, started a widespread demonstration serv- 
ice in soil erosion control which, as the problem becomes 
more and more clearly defined to them, bids fair to become 
the most effective agency of its kind in the country. How- 
ver, as this service is recognized to have been established 
as a purely emergency service, if the benefits already accru- 
ing from this work are to be retained and extended, either 
this service should be perpetuated with continued coopera- 
tion by the university Jestaonene of agriculture or the state 
agricultural experiment station and extension service should 
be enabled to take prompt steps to provide for the contin- 
uance of this activity and the maintenance of the works 
already established in case the ECW organization is discon- 
tinued in the near future. 
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In any case the agricultural extension services of the 
various states should carry on a continuous campaign of 
demonstration and promulgation of approved erosion con- 
trol practice. In the fields of soil-moisture regulation and 
control in most of the states where this problem is recog- 
nized, there is no adequate provision for the promulgation 
of practices based on existing results of research. Here also 
there exists in the agricultural extension service of the 
several states the potential centers of organization for carry- 
ing on the needed activities, but means for providing the 
proper personnel is mostly lacking and a stronger stimulus 
than any yet developed is needed to the recognition of the 
fundamental and pressing importance of this problem. 

Also no work has been done by state agencies in the 
demonstration of supplemental irrigation in the humid and 
semi-humid regions; but the growers of small fruits and 
truck crops have been compelled by the scourge of oft- 
recurring drought to adopt this method of protection de- 
veloped from commercial sources only. They surely are as 
much entitled to customary aids of governmental agencies 
in this and the subdrainage fields as they are in the fields 
of pest and disease control. The agricultural extension 
service in the various states, in cooperation with the corre- 
sponding units of the U. S. Department of Agriculture, 
here also furnish the administrative nucleus from which to 
develop the machinery for disseminating knowledge of 
these and the practice thereof. 


General Practice and Legal Procedure. The agencies 
for putting into general practice the principles of soil 
erosion and soil moisture control are and must continue 
to be largely the individual farmers, but as such practice 
in any region frequently shows a definite community of 
interest among large groups of farmers, such common 
interest immediately brings into being problems of law, 
equity, and general welfare, such as public and private 
rights relative to outlet channels, diversion of waterflow, 
benefits and damages to individuals and civic units, eminent 
domain, cooperative effort, the use of public credit and 
public equipment, etc. 


The legal side is pretty well taken care of in the several 
states in their drainage laws, so far as outlet channels for 
surface drainage are concerned; but even in the drainage 
field there is no adequate provision for interior drainage of 
individual farms through public procedure. When left 
thus entirely on his own resources, the individual farmer 
usually has all the financial burden he can carry to meet 
the assessments for the outlet channel which unsupple- 
mented by interior drainage of his lands outletting therein 
is a distinct liability instead of an asset. 


Furthermore, as yet, no such body of law exists rela- 
tive to soil erosion control or the use of public waters for 
irrigation purposes, at least in the eastern and middle 
western states, and such is now needed. 

In fundamental law there is fully as much justification 
for public participation, loaning of the public credit and 
provision of public equipment on an equitable basis for 
private benefit in the fields of interior drainage, soil ero- 
sion control, and supplemental irrigation systems as there 
is in the drainage field making provision of outlet channels 
for drainage. If not covered in specific language in our 
constitutions it certainly is amply justified by the clause rel- 
ative to “promoting the general welfare.” 


RELATION TO STATE AND FEDERAL PLANNING 


As a result of intensive observation and research the 
following facts have become matters of general knowledge: 


1 Lowlands capable of proper underdrainage at an 
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economical figure as a rule are better suited to agriculture 
than are uplands. 

2 Practically all uplands of sloping or undulating 
surface are subject to more or less destructive erosion. 

3 Erosion is far less active on areas covered with 
forest or other dense vegetative growth than on areas rela- 
tively bare of vegetation or used for cultivated crops. 

4 Intensity of erosion in a given agricultural area is 
approximately ——— to the age of agriculture in the 
region. This fact plainly implies that many current prac- 
tices in agriculture tend to aggravate erosion. Recent studies 
of the problem has confirmed this and has pointed out a 
number of ways in which current practice may be changed 
to eliminate such deleterious effects. 

5 The upper limits of steepness of lands for various 
uses without undue erosion have been quite definitely de- 
termined. 

6 Types of crops, cro; rotations, cropping and tillage 
methods, and engineering methods and works have been 
determined which properly applied or practiced will very 
nearly eliminate soil erosion on lands not too wt j for ag- 
riculture. Reclamation of much badly eroded land is possi- 
ble by means of similar procedures. 

7 Relative to erosion there are at least three classes 
of land: those so badly eroded as to be incapable of re- 
clamation within justifiable cost, those capable of reclama- 
tion within a justifiable limit of cost, and those still in fair 
condition which may be kept so by rational treatment. 

8 Much agricultural land in the East and Middle 
West, including Minnesota, is subject to short, sharp sum- 
mer droughts at uncertain and different periods but all 
more or less inimical to various types of crops, particularly 
truck crops and small fruits. 

9 Where available, relatively small amounts of water 
applied at intervals through a short period obviate drought 
drainage and spell the difference between crop failure and 
the successful maturing of valuable crops. 

10 Instances exist where public waters now allowed 
to run to waste might be conserved for supplemental irri- 
gation, through community effort at relatively small cost 
and with assurance of a large percentage of profit on the 
investment. 

Any program involving potential uses of land should 
be largely predicated upon the foregoing facts as indicating 
the uses to which various regions can most effectively be 


put atid the relative cost of rehabilitation or transformation 
for such uses. 


RECOMMENDATIONS 

In a general contribution of this character it is not pos- 
sible to make specific recommendations covering all points 
in detail, but the following are offered as a general guide: 

Research. The continued support of well-organized 
research in the problems herein cele cooperative be- 
tween the different fields of applied science, should be 
definitely provided for. 

Funds for research, both state and federal, should be 
definitely alloted to the problems discussed in this report, 
to the end of eventually eliminating submarginal and mar- 
ginal lands from agriculture and returning such to forest 
growth, recreation or natural park areas, and to the further 
end of more intensive cultivation of the potentially more 
fertile lands, with the general result of better yields and 
higher quality with less widely distributed effort. 

Allotment of funds for such research should make it 
mandatory on administrative heads to push practical re- 
search on these problems with vigor and to make available 
the fruits of research promptly and in useable form to those 
who should apply them. 
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Educational Demonstration. The fruits of research 
should be definitely and widely carried to the interested 
public by more thoroughly organized and widespread 
demonstration areas,—federal and state agencies closely co. 
operating on a unified program in any given state. 

Wherever the county agricultural agent system exists, it 
should be made mandatory to so extend it as to include 
agricultural engineering specialists thoroughly capable of 
carrying out demonstration programs in farm drainage, soil 
erosfon control and supplemental irrigation. 


The constructive work in soil erosion control demon- 
stration, such as that carried on by the federal ECW organ. 
ization in Minnesota the past two years under direct admin- 
istration of the Division of Drainage and Waters of the 
Minnesota Department of Conservation, should be more 
fully recognized and commended, and adequate provision 
should be made for the continuation, preservation, and 
maintenance of this work either through its perpetuation as 
such and by strengthening the effective cooperation between 
the state department of conservation and the University of 
Minnesota Department of Agriculture, or by laying upon 
the University agricultural extension service the future re- 
sponsibility for this work and by making financial provi- 
sion for the same. 

To the end of increasing its effectiveness, the Soil Ero- 
sion Service of the U. S. Department of the Interior should 
arrange for (1) definite and close cooperation with the 
state agricultural experiment stations in the several states 
in the selection of demonstration areas and in fixing the 
policies for conducting the demonstration, (2) close co- 
operation between the Service and the soil erosion control 
experiment station staff of the USDA and adherence to the 
—- and practices of soil erosion control worked out 

y that staff, and (3) selection of the staff specialists of 
the Service on the basis of fitness through the established 
agency of the federal classified civil service. 

General and Legislative. The state drainage codes 
should be extended to make possible the lending of the aid 
and credit of the proper governmental unit (county, judi- 
cial district, or state) to the individual farmer for the pur- 
pose of installing the needed interior drainage on his farm 
in the same manner as is now provided for outlet ditches— 


and according to the general plan of the Wisconsin farm 
drainage law. 


A similar plan of public aid and credit should be 
worked out for the development of supplemental irrigation 
systems where needed and provision included with proper 
safeguards for the conservation and collection of those 
waters now waste and for the use of public waters for such 
supplemental irrigation purposes. 


A whole body of legal procedure for public cooperative 
effort in soil erosion control along lines similar to the drain- 
age code should be worked out. 


Such soil erosion control code should specifically make 
mandatory provision, through the county or other civil unit, 
for the needed complete and heavy equipment for mechant- 
cal works in soil erosion control, such equipment to be avail- 
able to the individual farmer for a fair fee calculated to 
cover the cost of operation and of maintenance and replace: 
ment of the equipment based on its accepted life. 

A land classification department should be provided 
for in each state whose function shall be, in cooperation 
with the state college of agriculture, to keep up-to-date 
official records of the lands in the state, classified as to 
their proper natural use of purpose and to conduct a con- 
tinuous and forceful educational campaign to discourage 


the use of lands for purposes for which they are definitely 
known not to be well suited. 
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A review of current literature by R. W. TRULLINGER, senior agricultural 
engineer, Office of Experiment Stations, U. S. Department of Agriculture. 


Fe TITUS 


EARTHQUAKE RESISTANCE OF TIMBER FLoors, N. B. Green 
and A. C. Horner. Engin. News-Rec., 112 (1934), No. 5, pp. 
142-145, figs. 4. Tests are reported on the range of earthquake 
resistance of various combinations of wood floors or roofs and their 
connections to brick, tile, or concrete walls. The tests included 
(1) lateral tests of full-size floor panels with varying arrange- 
ment of flooring and subflooring; (2) lateral tests of one-quarter- 
sale model floor panels, first duplicating the full-size tests, and 
second introducing other variables such as ratio of span to length, 
size and arrangement of joists with respect to direction of applied 
load, size and number of nails, size and arrangement of flooring 
and subflooring, and effect of lapping joists; and (3) tension and 
shear tests of bolt anchors in tot and tile walls, varying the 
type, size, and arrangement of anchors, as well as the thickness 
and mortar mix of both the brick and the tile walls. Only the 
full-size tests are reported on. 

In these tests the expected weakness of single longitudinal 
flooring was demonstrated as well as the stiffening influence of 
longitudinal flooring in resisting direct bending stresses. Also 
a single diagonal sheathing indicated a surprising efficiency in 
resisting shear forces. 

A wood floor panel loaded laterally appeared to deflect in 
a manner analogous but not exactly similar to a solid wooden 
beam. This indicates the importance of board length in a floor 
as well as the importance of adequate nailing in securing stiffness. 

A discussion is given of the practical application of the test 
data. 


RELATION OF ELECTRICITY TO POULTRY PRODUCTION: ELEC- 
tric BroopErRS, L. F. Payne and C. A. Logan. Kans. State Col., 
1933, pp. 22, figs. 4. Experiments conducted in cooperation with 
the Kansas Committee on the Relation of Electricity to Agriculture 
are reported, the purpose of which was to determine (1) the 
comparative efficiency of the electric brooder with other types such 
as the oil and coal-burning brooders, (2) the cost of operation of 
each brooder, and (3) the relative effects on the chicks. 

Comparable results were obtained from all types of brooders. 
The electric brooder which had an insulated floor beneath the 
hover proved slightly better than either the coal or oil brooders, 
while the other electric brooder gave slightly inferior results. The 
electric brooder required very little time to install and regulate. 
The oil and electric brooders automatically maintained fairly uni- 
form temperatures with very little care, but the coal stove was 
hard to regulate. It was necessary to tend the coal fire late at 
night to prevent the fire from going completely out. * Chicks 
placed under electric brooders required careful attention for the 
first few days. They must be trained to go under the hover fot 
warmth, and feed should be placed under the hover until the 
chicks have learned to eat. After the chicks once learned to eat 
and hunt the hover for warmth the electric hover required little 
attention. 

The humidity is higher with electric brooding than with 
warm-room brooding. In some instances it was high enough to 
produce considerable dampness. On cold mornings frost collected 
on the walls, and as the room temperature increased during the 
day, water ran down the walls. It was necessary to change the 
litter in the houses where the electric brooders were used every 
two or three days during damp weather. The average room 
humidities for the houses where the electric brooders were used 
were 70 and 72 per cent, while the average for the coal was 60 per 
cent and the oil-burning 63 per cent. 

Under temperature conditions existing in this test, the cost 
for electric current at 3 cents per kilowatt-hour was slightly more 
than coal, about the same as distillate, andy would be less than 

erosene. When the labor of taking care of “the brooder is added 
to the fuel and energy charges, the electric brooders cost less than 
either of the other types. 


THE Use oF ALCOHOL IN Motor FUEL IN FoREIGN CouUN- 
TRIES, C. Y. Hopkins. Canad. Chem. and Metall., 18 (1934), 
No. 1, pp. 2-5. A review of the situation in 1933 in regard to 
the use of alcohol in motor fuel in foreign countries is presented 
as a contribution from the National Research Council of Canada. 

ere are eleven countries in which motor fuel containing 
alcohol is being marketed. There are two types of legislation 


in effect in those countries which enforce the use of alcohol in 
motor fuel. The first requires that all motor fuel sold shall 
contain a certain percentage of alcohol. The second type requires 
all importers or refiners of gasoline to purchase a certain per- 
centage of alcohol based on their handlings of gasoline. Five 
countries use alcohol in motor fuel voluntarily, and the data show 
that in certain cases blended fuel containing alcohol is cheaper 
than pure gasoline. This does not necessarily indicate that the 
cost of alcohol is lower than the cost of gasoline, but rather that 
the taxes on gasoline are higher than those on alcohol used for 
fuel purposes. The chief materials used for alcohol production 
in the eleven countries described are potatoes and cane molasses. 
Beet molasses, sulfite liquor, wood waste, and grapes furnish most 
of the remainder of the alcohol. 

While the ordinary 95 per cent alcohol is still used in Cuba 
and in the Philippines, the trend is decidedly in favor of absolute 
alcohol. It was found in Brazil that 95 per cent alcohol was 
unsatisfactory, and the law was changed to specify absolute alcohol 
for future use. Similarly, use of the 95 per cent grade in Natal 
was discontinued in 1932 and absolute alcohol has been used 
since that time. 

While there was originally a wide variation in the proportion 
of alcohol to gasoline specified by the various governments, the 
tendency seems to be to fix the percentage of alcohol at from 10 
to 20 per cent of the mixture. Some of the earlier blends used 
in France and Germany contained from 30 to 50 per cent of alco- 
hol, and it is apparent that lower percentages have been found 
to be more satisfactory. 


FENCES, HEDGES, GATES, SHELTERS, AND STOCK-WATERING 
EQUIPMENT ON PERMANENT PASTURE (trans. title), A. Limper 
and R. Limbach. Schr. Reichskurator. Tech. Landw., No. 45 
(1933), pp. 107, figs. 118. A large amount of practical informa- 
tion is given on fence and gate construction, on the construction 
of shelters, and the selection and development of stock-watering 
places and equipment. 


INDUSTRIAL AND LABOR MANAGEMENT CONSIDERATIONS IN 
CONNECTION WITH THE USE OF THE TRACTOR IN AGRICULTURE 
(trans. title), Derlitzki and Nauck. Schr. Reichskurator. Tech. 
Landw., No. 46 (1933), pp. 126, figs. 78. This is a report on 
a management study of the use of the tractor in German agri- 
culture. A large amount of data and information is presented 
and analyzed relating to tractor adaptation to secure high efhi- 
ciency and economy in production practices. 


TERRACING TO PREVENT EROSION, E. R. Gross. N. J. Agr., 


16 (1934), No. 1, pp. 6. A brief description of the practice of 
terracing is given. 


SEWAGE DisposaL, W. Rudolfs. N. J. Agr., 15 (1933), No. 
6, pp. 8. Data on sewage chlorination are presented briefly, indi- 
cating that ordinarily when no careful control and no large volumes 
of dilution water are available chlorination up to residual chlorine 
is safest, but there are many places along the shore and larger 
rivers where, on account of dilution and with accurate control, 
partial chlorination may be sufficient. The studies have also 
shown that different sewages require different quantities of chlorine 
on account of varying organic substances present. 


HOMEMADE FEED Mixer, H. J. Gallagher. Michigan Sta. 
Quart. Bul., 16 (1934), No. 3, pp. 133-136, figs. 2. The develop- 
ment of this mixer is described and the perfected equipment dia- 
grammatically illustrated. Information is given on its operation, 
and a bill of materials is included. 


MULTI-SPEED REDUCTION UNIT wITH Direct Drive FOR 
ELECTRIC Motor OPERATION, H. J. Gallagher. Michigan Sta. 
Quart. Bul., 16 (1934), No. 3, pp. 130-132, figs. 2. The as- 
sembly of this unit is briefly described and illustrated. 


RURAL WATER SUPPLY INVESTIGATIONS AT THE MICHIGAN 
STATION, W. L. Mallman. Michigan Sta. Rpt. 1932, pp. 202, 203. 
The progress results of rural water supply investigations by the 
station are briefly reported which (Continued on page 436) 
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RAYMOND OLNEY, Ed/tor 


Not Less Efficiency, But More 


N A BROAD view of American agriculture over the 
entire period since the World War, it becomes increas- 
ingly clear that the things done in the name of ‘farm 

relief” have been largely makeshifts, attempts at temporary 
palliation. Palliatives have their place in emergency treat- 
ment and, as a tender-hearted branch of the engineering 
profession, agricultural engineers would not let the patient 
suffer or die for lack thereof. Yet, recognizing as nat- 
ural law the survival of the fittest, we must take it as our 
duty to make agriculture fit. We cannot continue indefi- 
nitely to be content with a shot of political morphine when 
the patient’s distress threatens to make him violent. 

In large degree we have been trying to save the inefh- 
cient farmer. That is well enough when an economic cata- 
clysm pushes him suddenly beyond his depth. But there is 
no sense in defending indefinitely his inefficiency. Our job 
is to make him efficient; not merely efficient enough to sur- 
vive and subsist, but to live on an American level, and to 
do it without subsidy. 

Hardly necessary to say, this is no criticism of Secretary 
of Agriculture Wallace and his leadership. In his address 
to the American Association for the Advancement of 
Science about a year ago, in a more recent contribution io 
“Science,” and in his books, he has stoutly asserted the 
case for efficiency, not alone in the agricultural engineering 
and other production phases of farming, but in distribution, 
market appraisal, etc. If anything, we join him against 
those seemingly irrepressible sophists who offer wasteful, 
costly farm methods as a way to adjust agricultural produc- 
tion and arrive at farm prosperity. 

On the occasion of ASAE annual meeting at Detroit 
some of us visited the Ford plant. We saw only one assem- 
bly line in operation, but it was working at high speed and 
efficiency—a high yield per acre, if you please. Passing 
through a deserted tool room, the guide remarked that it 
had been needed at the high level of motor car demand a 
few years ago. Possibly the opponents of farm efficiency 
would have suggested that the second assembly line be 
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started up and both operated at half-speed, to promote 
prosperity in the automotive industry. 

In the idle tool room the machines were well housed, 
and slushed to prevent rust. Yet no one proposed that 
these machines be set outside at the mercy of the elements 
in order to balance the excess productive capacity of the 
industry—which would be parallel to the idea that erosion 
control is wrong when there is an apparent excess of farm 
capacity. 

The Ford people are doing, as a matter of course and 
without clamor from demagogs, precisely what Secretary 
Wallace and the agricultural engineering profession seek 
for agriculture, namely: 

1 Operating only so much of the plant as is currently 
needed, and doing it at utmost efficiency. 

2 Protecting both the efficiency and capacity of the 
plant, used and idle, for the future. 


At that same meeting President Huntington told us we 
were more than expert hirelings; that where our special 
knowledge gives us authority on public issues, it becomes 
both right and duty to assert our position and assume lead- 
ership. We believe efficiency in agricultural production to 
be no longer a moot question for journalists, not an issue 
to be evaded, but a vital problem demanding leadership 
by our profession. 


Industrial Outlets for the Farm 


ENTION of the Ford name leads into another 
reason for efficiency in farm production. Indus- 
trial outlets for farm products have long been the 

dream of agricultural engineers and industrial chemists. It 
may be admitted that the dream thus far has been some- 
thing of a nightmare, as witness the efforts to make print- 
paper from cornstalks. 

Nevertheless, the amazing march of organic industrial 
chemistry gives every promise of conquering the technical 
obstacles that stand between the farm as a producer of in- 
dustrial raw materials and the factory as a consumer there- 
of. That Ford is making distributor caps and similar parts 
from soybean protein, and painting his cars with soybean 
oil, embodying about a half bushel of soybeans in every 
machine, is an inkling of what may be done by resolute 
research and industrial vision. 

The real obstacles to industrial markets for the farm 
are economic. It is one thing to devise a process for making 
paint from soybeans, or insulating board from cornstalks, 
as Dr. O. R. Sweeney has been doing at Iowa State College, 
and another thing to get the raw material produced and 
delivered to the factory door at costs low enough to make 
the process commercial and thereby create an industry. 


If we ignore international competition for export mar- 
kets, and measure the home market for farm products en- 
tirely in terms of food that the human stomach will hold 
and clothing fiber that the human back can wear, it may 


be admitted that the outlet for the farm is rather limited 


and inflexible. On such a premise there is some justification 
for emphasizing price and for efforts to keep prices up. But 
once we admit the possibility of industrial markets, highly 
expansible if prices are low enough to compete with alter- 
native materials and deliver an economic value to the con- 
sumer, the whole picture is changed. Agriculture no longer 
will be an exception to the rule that industrial prosperity 
comes through low prices and large volume. 

There is a whole system of economics in the fact that 


the Ford fortune was built on the flivver, not on the 
Lincoln. 
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Token for Vocational Agriculture Students 


neering at Ohio State University, like 

similar departments in several states, 
holds each spring an agricultural engineer- 
ing contest which can be elected by any of 
those qualifying among the two thousand 
vocational agriculture students who con- 
vene annually at the University to compete 
in judging and in other skills. The agri- 
cultural engineering contest includes work 
in power machinery, buildings, drainage, 
and useful farm practices. 

For a number of years a silver loving 
cup has been awarded the school repre- 
sented by the most successful entrant. To 
make more awards available, and to enable 
students to possess some token personally, 
the Department is now making additional 
awards, one of which is the charm shown 
in the accompanying illustration. 

The vocational agriculture student attain- 
ing the highest score in the contest re- 
ceives the cup for his school and a gold 
charm for himself. A silver charm is 
awarded the second highest contestant; the 
third man each year receives a bronze pro- 
duction of the charm; the fourth highest 
student is awarded a subscription to AGRI- 
CULTURAL ENGINEERING, and a_ suitable 
book is given the contestant standing fifth. 


The charm shows the spirit of youth, 
superimposed on a farm-scene background, 
upholding the traditions of agricultural en- 
gineering, the inspiration of which radiates 
to field, home, and farmstead. The letters 
are metal in a black enamelled setting; and 
the charms are approximately 34 by 1144 
inches. 


No emblem manufacturer would take the 
contract for the charm and its die because 
the cost of the charm was prohibitive, when 


Te Department of Agricultural Engi- 


A REPRODUCTION OF THE METAL 
CHARM USED BY THE DEPART- 
MENT OF AGRICULTURAL ENGI- 
NEERING AT OHIO STATE UNIVER- 
SITY IN MAKING AWARDS EACH 
YEAR TO STUDENTS OF VOCA- 
TIONAL AGRICULTURE 


the die overhead was added in sufficient 
quantity to pay out as fast as a commercial 
house demands. Consequently, the Depart- 
ment of Agricultural Engineering at Ohio 
State University bought the die outright, 
and offers its use to other departments at 
small additional cost. 

The plan of awarding a cup supple- 
mented by charms to individuals, and the 
plan of giving five individual awards, has 
aroused much interest and is meeting with 
wide approval in the state. 


If other departments of agricultural engi- 
neering like the design of the charm and 
wish to use it in similar awards, they may 
write to the makers, Ye Auld Crafter, Inc., 
243 North High Street, Columbus, Ohio. 
Permission to use the die will be given to 
other agricultural engineering departments, 
for which a charge of one dollar a casting 
will be made. 


Pacific Coast Section Meeting 


HE executive committee of the Pacific 
Coast Section of the American Society 
of Agricultural Engineers announces 
that the next meeting of the Section will 
be held at Oregon State College, at Cor- 
vallis, on December 28 and 29. The pro- 
gram for the two-day meeting is being 
arranged by Mr. M. R. Lewis, chairman of 
the Section, and promises to be both inter- 
esting and varied. The subjects to be fea- 
tured on the program include the follow- 
ing: (1) Soil erosion control, both re- 
search and demonstration; (2) irrigation, 
dealing with recent findings and their ap- 
plications; (3) farm structures, buildings, 
etc.; (4) farm implements and equipment. 
with particcls: attention to western condi- 
tions. There will also be a dinner talk on 
the Bonneville Project. 

An important business session is sche- 
duled at the luncheon on Saturday, Decem- 
ber 29, at which time there will be an 
election of officers, and a discussion on the 
“when” and “where” of an annual meeting 
of the Society in the West. 


Personals 


J. W. Carpenter Jr., was recently ap- 
pointed chief agricultural engineer, Missis- 
sippi Project SES No. 21, Soil Erosion 
Service, U. S. Department of the Interior. 
He was formerly extension agricultural en- 
gineer of the Oklahoma A. & M. College. 


Eldon M. Collins is employed as engi- 
neer foreman in connection with Emergency 
Conservation Work for Iowa and is located 
at the ECW Camp, Sidney, Iowa. 


Raymond J. Tillotson is assistant engi- 
neer in charge of terracing on the Big 
Creek soil erosion control project of the 
Soil Erosion Service, U. S. Department of 
the Interior, located near Lamoni, Iowa. 


Southern Section Meeting 


HE SOUTHERN Section of the Amer- 
ican Society of Agricultural Engineers 
will hold its meeting as usual at the 
same time and place as the annual meeting 
of the Association of Southern Agricultural 
Workers, which will be held at Atlanta, 
Georgia, January 30 and 31, and February 1. 
The Southern Section will present a pro- 
gtam of two half-day sessions, which prob- 
ably will be held on January 30 and 31. 
The program for this meeting will be 
released in the January issue of AGRICUL- 
TURAL ENGINEERING. 


New ASAE Members . 


Eugene C. Buier, assistant professor of 
agricultural engineering, Texas Technologi- 
cal College, Lubbock, Texas. 


Forrest R. Gilson, instructor, farm shop 
and construction, Bristol County Agricul- 
tural School. (Mail) 241 Highland St., 
Taunton, Mass. 


Robert J. Reese, engineer, Soil Erosion 
Service, U. S. Department of the Interior. 
(Mail) The Gables, State College, Pa. 


Geo. E. Spencer, assistant professor in 
agricultural engineering, Purdue University, 
Lafayette, Ind. (Mail) 928 N. Main St. 


Edwin F. Wadelton, draftsman, Killefer 
Manufacturing Corporation, Ltd., Los Ange- 
les, Calif. (Mail) 1601 Vineyard Ave. 


Applicants for Membership 


The following 1s a list of applicants for mem- 
bership in the American Society of Agricultural 
Engineers received since the publication of the 
November issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urged to send 
information relative to applicants for consid- 
eration of the Council prior to election. 


Seigel A. Anderson, assistant agricultural 
engineer, department of agricultural engi- 
neering, Purdue University, Lafayette, Ind. 


H. E. Besley, instructor in agricultural 
engineering, Rutgers University, New 
Brunswick, N. J. (Mail) New Jersey Ex- 
periment Station. (Transfer from Junior to 
Associate Member.) 


C. W. Chapman, junior agricultural en- 
gineer, Soil Erosion Service, U. S. Depart- 
ment of the Interior. (Mail) Box 596, 
Athens, Ga. 


U. H. Davenport, associate professor of 
agricultural engineering, University of 
Georgia, Athens, Ga. (Mail) Box 524. 


Hubert T. Heigele, flood control engi- 
neer, Forest Service, U. S. Department of 
Agriculture. (Mail) CCC Camp PE-206, 
Nebraska City, Nebr. 


Henry N. Luebcke, Soil Erosion Service, 
U. S. Department of the Interior. (Mail) 
Albion, Nebr. 
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STUDENT ACTIVITIES 


CANNULA 


Minnesota Branch News 


N WEDNESDAY, November 7, the 
O Minnesota Student Branch of the 

American Society of Agricultural En- 
gineers held a business meeting mainly for 
the business of discussing plans relative to 
meeting of the Branch in February, which 
promises to be one of the most important 
of the year. At that meeting the students 
will have the privilege of entertaining mem- 
bers of the Minnesota Agricultural Engi- 
neers Society, which is made up of Minne- 
sota engineers, chiefly from the Twin Cities 
and surrounding territory, who are directly 
engaged or interested in work related to 
agricultural engineering. 

One of the purposes of this meeting in 
February is to give the agricultural engi- 
neers a better appreciation of the type of 
training the students receive in their pur- 
suit of agricultural engineering degree. The 
students will present their ideas to their 
guests in the form of a skit which will 
reveal in a measure the character of the 
work covered in their courses. It is hoped 
that this presentation will help the guests 
to better realize the significance of both 
engineering and agricultural training re- 
ceived by agricultural engineering students. 
The Minnesota boys would be glad to hear 
from other branches who have undertaken 
similar ventures. Special committees have 
been chosen to undertake the responsibility 
of directing the presentation of the four 
main divisions of agricultural engineering, 
namely: Structures, Electrification, Power 
and Machinery, and Land Reclamation. 

After their meeting in November, the 
Branch had the pleasure of hearing an ad- 
dress by Dean O. M. Leland of the engi- 
neering college at the University, the prin- 
cipal theme of which was the opportunities 
of employment for agricultural engineers 
as compared with other engineering groups. 


—Reported by A. W. Carpenter, branch 
scribe. 


Texas Branch News 


HE ASAE Student Branch at the A. & 

M. College of Texas held its second 

monthly meeting of the current school 
year on October 18. This meeting was fea- 
tured by the election of W. D. Scoates as 
scribe of the Branch, and by a talk on his 
travels in the Far East by Mr. Curtiss Vin- 
son of the publicity department of the 
College. 

It is of interest to note that the agricul- 
tural engineering department of the College 
has this year 53 students specializing in 
agricultural engineering, with a teaching 
staff of three professors and two graduate 
assistants. 

On October 27 and 28 a party made up 
of members of the student branch went out 
to the Scoates farm on the Brazos River for 
an overnight fishing and hunting party. The 
venture was a success as the fish and game 
were plentiful. 

The third monthly meeting of the 
Branch was held on November 8, the pro- 
gram for which featured a talk by Mr 
Morford of the agronomy department on 
agricultural methods in the Far East. 


News from Missouri Branch 


HE MISSOURI Studeat Branch of 
ASAE is using a new system for pro- 
grams this semester which has proven 
very satisfactory with the members and has 
helped maintain the increased interest in 
agricultural engineering built up at the 
University of Missouri this year. The reg- 
ular branch meetings are held weekly, in 
conjunction with the agricultural engineer- 
ing seminar, a regular curricular course of 
one hour's credit. Each student in the sem- 
inar class is a member of the ASAE branch. 
The seminar reports, one presented at the 
first and third meetings of the month, are 
informative as well as interesting to the ag- 
ricultural engineer. Each second and fourth 
meeting of the month is devoted to a dis- 
cussion led by a faculty member. 

The student seminar reports which have 
been given are “The CCC Work and Ero- 
sion Control’, “The Tractor versus the 
Horse on the Farm”, “The Two-Story 
Poultry House’, ‘Terrace Outlets”, and 
“The Stresses and Strains of the Wheel.” 

This new system solves the program 
problem of the Missouri Branch. 

One week each year the Missouri college 
of agriculture holds a special session of 
lectures by professors and discussions on 
the various phases of agriculture, which 
would be of interest and benefit to the 
farmer. This week, October 12 to 17, is 
called Farmers’ Week, and hundreds of 
farmers representing each county of the 
state congregated at the college to attend 
these lectures and discussions. 

The agricultural engineering department 
set up a display of tractors and farm imple- 
ments. Demonstrations and discussions of 
these various machines were made by the 
agricultural engineering faculty. One ses- 
sion of the Missouri Student Branch was 
devoted to Farmers’ Week. Two student 
talks were given— ‘The CCC and Erosion 
Control” and “The Two-Story Laying 
House’, both of which were of interest 
and information to the farmer. 

The Missouri Branch wonders if there is 
any demand for an honorary ASAE frater- 
nity. Are there not enough students en- 
rolled in agricultural engineering to war- 
rant the formation of such an organization? 
—Reported by Paul L. Doii, scribe. 


News from Ohio Branch 


XPERIENCE talks by members of the 
E Society, lectures by qualified men in 

cultural subjects, trips to industrial 
plants, and regular short reports of the most 
recent achievements in the field of agricul- 
tural engineering by various members of 
the Branch are the activities which will 
make up the future programs of the Ohio 
State Student Branch of ASAE, it was de- 
cided at their regular business meeting 
Thursday evening, November 22, in Ives 
Hall. 

While the number of meetings devoted 
to each was not definitely set, it was de- 
cided that social, educational, and cultural 
programs should be planned. Exact details 
will be handled by the program committee 
appointed by the president of the Branch. 


Contributed and edited by A.S.A.E. student members 


{HULL LULL HQ 


Committees on arrangements and member. 
ship were also appointed at this meeting. 
The election of a sergeant-at-arms, for which 
nominations were made at the previous 
meeting, was also carried. 


To facilitate the membership committee 
in its work, a contest was planned. The 
Branch was divided into two groups, the 
losing side being obligated to entertain the 
winners after the close of the contest, the 
exact date of which is not yet known. 


An effort will be made to have all dues 
paid by the next regular meeting time. An 
order for pins will be placed immediately 
thereafter for all members in good stand- 
ing who desire the Society’s official emblem. 


Virginia Branch News 


ONSIDERABLE activity is reported 
{ from the ASAE Student Branch at the 

Virginia Polytechnic Institute, the 
membership of which this year consists of 
nine seniors, five juniors, and eight sopho- 
mores. 

In 1932 an elective course in seminar 
was established, and this plan has af- 
forded agricultural engineers an opportunity 
to receive information on activities in agri- 
cultural engineering, and, at the same time, 
an opportunity to secure college credit for 
attending one meeting each week, which 
is usually of one hour duration. 

In connection with this seminar, each 
senior and junior is required to give one 
talk each quarter. A schedule of talks was 
arranged a* the beginning of the year, and 
these talks are given as scheduled and deal 
with subjects in agricultural engineering 
and closely related fields. 


Freshmen are especially encouraged to 
attend these meetings but receive no college 
credit for doing so. Juniors and seniors 
receive a two-thirds credit hour per quarter 
and the sophomores—one-third credit hour. 


At least one social is held each quarter, 
the sophomores having charge of the event. 
They are required to arrange for speakers 
from outside the Branch and also to provide 
for refreshments with funds available in 
the treasury. On October 18 the Branch 
members attended a moving picture spon- 
sored by the American Society of Mechani- 
cal Engineers, entitled “Boulder Dam,” this 
counting as one of the regular meetings. 
Motion pictures on soil erosion control will 
be presented by the Branch on November 
22, members cf the other curricula clubs 
and the general public being invited to 
attend. 


As indicating the kind of special activities 
in which agricultural engineering students 
of VPI occasionally participate, recently 
eleven agricultural engineering seniors went 
to White Sulphur Springs to aid in the 
construction of a recreational resort for 
sportsmen there. This hunting and fishing 
paradise is a $100,000.00 conservation pro): 
ect. The students taking the trip were ut 
der the supervision of Prof. P. B. Potter, 
the principal work being to survey a site 
for a dam, after which they designed the 
dam which will form a lake covering an 
area from 50 to 75 acres. 
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SAFE! CONVENIENT! 


The Story of the Handiest, Safest Blasting Cap... 
Told in Four Pictures 


The pote — the detonator from external 


shock. It is handy to carry—and handy to use. 


dion-wise so that they extend 
naturally into position. 


ERE are pictures that tell the story of wires 
folded accordion-wise . . . of folds that are 
laid around the blasting cap to cushion and pro- 
tect it at ends and sides. Pictures that show the 
handiness of carrying—the ease of opening — 
the round paper tube which completes the 


at 


The package is easily opened—a simple pressure of the fingers 
and the package breaks open along the indented line. The tube 
destroys itself and the cap is ready for use. 


mais, 


3 The wires are kept folded accor- 4. It is easy to straighten out the cap end for priming without 
disturbing the rest of the accordion fold. 


package that gives added safety and convenience. 
The Atlas Electric Blasting Cap itself excels in 
safety features, dependability, strength and uni- 
formity. Packaged in the Atlas Accordion Fold it 
is widely and rightly recognized as a particularly 
important contribution to modern agriculture. 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 
Everything for Blasting 


OFFICES 
Allentown, Pa. Joplin, Mo. New Orleans, La. Pittsburgh, Pa. Spokane, Wash. 
Boston, Mass. Kansas City, Mo. New York, N. Y. Portland, Oregon St. Louis, Mo. 
Butte, Mont. Knoxville, Tenn. Philadelphia, Pa. Salt Lake City, Utah Tamaqua, Pa. 
Denver, Colo. Los Angeles, Calif. Picher, Oklahoma San Francisco, Calif. Wilkes-Barre, Pa. 
Houghton, Mich. Memphis, Tenn. Pittsburg, Kansas Seattle, Wash. 
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Widening the range of 


Concrete’s farm usefulness.. 


precast 


Concrete Joists and Floors 


Wherever rigid, durable floors are needed, precast 
concrete joists and job-placed or unit slabs deserve 
consideration. 


Simplicity, economy, ease and rapidity of construc- 
tion have vastly extended the field for the concrete 
joist method of flooring. They’re ideal for loft floors 
in barns and in other farm buildings. They are espe- 
cially practical for floors in farm homes. 


Concrete joists are made to fit the job. They’re light 
and easy to handle—weight scales down to13 pounds 
per running foot for 8-inch sections if made of light 
aggregate. And once concrete 
joists and floors are in, they’re in 
to stay. They provide fire resist- 
ance— greater rigidity and dura- 
bility—lower upkeep. 


Specify concrete floors. Send for 
a free booklet. 


CRETE JOISTS.” 


Address 
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PORTLAND CEMENT ASSOCIATION 
Room 4412, 33 W. Grand Ave., Chicago, Ill. 


Please send me the booklet “PRECAST CON- 
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included examination of wells and other sources of water and 
experiments on the chlorine treatment of water. 


INTERIOR WATER SUPPLY PIPING FOR RESIDENTIAL Buitpings. 
F. M. Dawson and J. S. Bowman. Wis. Engin. Expt. Sta. Bul. 
77 (1933), pp. 54, pl. 1, fig. 24. The purpose of this bulle 
tin is to present a logical method for the design of the interior 
water supply piping for buildings. It is written primarily fo; 
those engaged in such work who lack a knowledge of the theory 
of hydraulics. While the treatment is from the practical stand. 
point, a sound theoretical basis is preserved throughout. Dat, 
are included in the form of diagrams and tables which represent 
the results of extensive experiments on friction loss in pipe, fittings, 
and fixtures which have been made at the University of Wis. 
consin during the past three years. Illustrative problems and dis. 
cussions are included, which are confined largely to piping for 
residences of moderate size. 


Som, HEATING WIRE FOR STOCK AND PouLtry Dnkinxinc 
Water Heaters, H. Beresford. Elect. West. 72 (1934), No. 3, 
pp. 23, 24, fig. 2. In a brief contribution from the Idaho Ey. 
perimen Station data are presented from three years’ experiments 
at the Caldwell Substation on the use of artificial heat in stock 
and poultry water. 


MEASUREMENT OF GLOW IGNITION TEMPERATURES IN Hic 
SPEED INTERNAL-COMBUSTION ENGINES (trans. title), Kk, 
Schnauffer. Ztschr. Ver. Deut. Ingen., 77 (1933), No. 34, pp. 
927-931, figs. 13. Experiments are reported the purpose of 
which was to determine the temperature of glow ignition of dif- 
ferent fuel-air mixtures in a high-speed internal-combustion engine. 
An effort was made to determine the temperature of the exhaust 
valves necessary to ignite the fuel mixtures during the brief in- 
terval when there is no spark. For this purpose a copper stud 
which could gradually be heated was screwed into the cylinder 
head of a motor run by external power. The mean temperature 
of the stud was indicated by a thermocouple. The method made 
it possible to determine the glow ignition temperatures of benzine- 
benzol-air mixtures in a running engine accurately to within 
5 deg C. 

The results showed that the glow ignition temperatures of 
benzine and benzol in an engine varied only wa 5 per cent. 
a activation energy required to ignite the two t varied very 
ittle. 

However, the glow ignition temperature of benzine was found 
to be lower than that of benzol under the same conditions, and 
the glow ignition temperatures of mixtures of these two fuels 
lay between the glow ignition temperatures of the two fuels when 
used separately alone. 

The glow ignition temperature of benzine-benzol-air mixtures 
increased at full load with increasing speed and was influenced 
by the compression ratio. This temperature also depended upon 
the throttle setting, the type of cylinder, and the proportion ot 
residual gas present in the live gas mixture.- 


POSSIBLE CONSEQUENCES OF USING HIGHLY ANTIDETONAT- 
ING FUELS IN Motors (trans. title), Bonnier and Moynot. Compt. 
Rend. Acad. Sci. (Paris), 197 (1933), No. 23, pp. 1388-90, fig. I. 
The results of a series of experiments with a variable compression 
engine of the C.F.R. type using fuels with octane numbers vary- 
ing from 64 up to 97 are reported, indicating the influence ot 
these conditions on temperatures in the combustion chamber. 

It was found that in the zone where detonation is perceptible 
to the ear the chamber temperature increases with the antidetonat- 
ing value of the fuel and more rapidly as the compression ratio 
increases. Ovtside of this zone, that is where detonation has 
practically ceased, the chamber temperatures remain practically 
constant. The temperature decreases naturally with a constant 
compression ratio and more rapidly than the antidetonating value 
of the fuel. 

The conclusion is drawn that the use of fuels of high antr- 
detonating value does not have the same effect on all engines. 
Engines which detonate normally show marked increases of cham- 
ber temperature when the fuels are changed, whereas engines 
which are not much subject to detonation such as truck and 
tractor engines do not show such large temperature variations 
with changes in fuel. 


A HypocHLorite FEEDING Device, F. R. Shaw, R. W. Kebr. 
and E. T. Matthews. Amer. Jour. Pub. Health, 23 (1933), No 
10, pp. 1075-1080, fig. 1. This device is described and illustrated, 
and data on its use presented. The principle involved is that 
of syphoning the hypochlorite solution from a container or Com 
tainers and delivering it through a stop (Continued on page 438) 
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McCormick-Deering thresher operated by “Farmall” tractor. 
Both manufactured by International Harvester Company, 


NICKEL 


gives farm machinery 


naman ani la alt lieth ene enna 


a longer lease on life! 


When you sell equipment 
That gives long 

And low-cost service 

You make a customer 
That’s hard for competitors 


To pry loose 


ET ee eee 


And often the difference 
Between long machinery life 
And short machinery life 

Is merely a matter 

Of strengthening 

A single vital part 


For highly stressed gears, vem ie i h McC keD ia 
rn a hag Filling silo wit cCormick-Deering tractor 


Leading manufacturers 


Now use Nickel Alloy Steels 


The Nickel conwat They are not costly — 
For engine blocks, liners, Makes these alloys Neither are they difficult 
Brake drums and parts Unusually tough and strong To fabricate 
That are subjected to And more highly resistant Our engineers will be glad 
Pressure, heat and wear To stress, impact, shock, To consult with you and 
They use Nickel Cast Irons Abrasion, corrosion and wear To forward full information 


THE INTERNATIONAL NICKEL COMPANY, INC. NG 


67 WALL STREET, NEW YORK, N. Y. “ 
Miners, refiners and rollers of Nickel... Sole producers of Monel Metal CODE 
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The M-M Harvestor, and Twin City 
KT Tractor are Twin Disc equipped 


Acres a Day 


Wherever crops are harvested, 
Twin Disc Clutches and Power 
Take-Off Units are transmitting 
and controlling the power that 
enables harvesters, combines 
and tractors to harvest more acres 
a day—with a minimum of delay 
for clutch lubrication or adjust- 
ment. Better design, extra capacity, 
positive engagement and release 
give Twin Disc Clutches that all- 


around reliability which meets every 
operating requirement. 


Twin Disc Engineers’ sixteen years of 
specialized experience in building 
agricultural clutches and power take- 
off units is at your 
disposal. Write for 
engineering data. 
Specific recommen- 
dations on request. 
Twin Disc Clutch 


Company, 1340 
No. 7963 Racine St., Racine, 
Twin Disc ‘ i 
Power Take- Wisconsin. 


Off Unit 
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cock, a capillary tube, and a chlorine-resisting hose to the point 
of application. 


THE PHYSICAL-CHEMICAL PROPERTIES OF ALCOHOL-GASOLINE 
BLENDS (lI, THE A.S.T.M. DISTILLATION CURVES ANQ Reip 
Vapor PreEssurE), L. M. Christensen, R. M. Hixon, and E, |. 
Fulmer. lowa State Col. Jour. Sci., 8 (1934), No. 2, pp. 237-244, 
figs. 3. Studies conducted at Iowa State College are reported in 
which it was found that the A.S.T.M. distillation data for a fuel 
can used as a qualitative measure of the performance of the 
fuel in a motor. It was found that the initial temperature of 
distillation of alcohol blends and the temperature of the first 10 
per cent distilling are not appreciably changed until alcohol con- 
centrations of 40 per cent or more are reached. 

So far as volatility of fuel is concerned, there should be no 
appreciable difference in starting qualities of the blends contain. 
ing 10 or 20 per cent alcohol oa that of the original gasoline. 
It was also found that the temperature of volatilization of the 
first 30 per cent of the fuel is much lower for the alcohol blends 
than for the original gasoline. The temperature of volatilization 
of the first 60 per cent of the fuel is very slightly affected by 
10 per cent alcohol and depressed approximately 30 deg F by 20 
per cent alcohol. In harmony with this fact, very little difference 
could be observed in the power output of a hot motor when 
operating on the 10 per cent blend or the original gasoline, and 
the general observation was that motor operation was smoother 
on the original blend than on the gasoline. The temperature 
of volatilization of the last 10 per cent of the fuel was not af. 
fected by 10 per cent alcohol, but was lowered by the addition 
of 20 per cent or more of alcohol. The addition of alcohol to 
gasoline was found not to alter appreciably the volatility of the 
low-boiling constituents which would distill over the first 15 per 
cent of the fuel, leading to the observation that vapor lock will 
not be encountered on blending alcohol with a gasoline which 
is itself free from this tendency. Data also are presented on 
the storage of alcohol blends. 


THE PHYSICAL-CHEMICAL PROPERTIES OF ETHYL-ALCOHOL 
GASOLINE SYSTEMS, (IV, INFLUENCE OF ALCOHOL CONCENTRA- 
TION UPON SPECIFIC VOLUME, FLuIpITY, AIR-TO-FUEL Ratio, 
CALORIFIC VALUE, LATENT HEAT, AND FALL IN TEMPERATURE 
ON EvAPoRATION), L. M. Christensen, R. M. Hixon, and E. I. Ful- 
mer. lowa State Col. Jour. Sci, 9 (1934), No.2, pp. 245-250. 
Studies conducted at Iowa State College are reported. It was found 
that systems of ethyl alcohol and gasoline expand on mixing. The 
maximum expansion is 0.2-0.3 per cent at 4-30 per cent alcohol. 
The density of the 10 per cent alcohol blend is about 0.6 per 
cent greater than for the basal gasoline. ‘This difference is well 
within the limits of variation for various gasolines. 

Neither the viscosities nor fluidities are additive. Systems con- 
taining up to 6 per cent alcohol have lower viscosities and higher 
fluidities than either the ethyl alcohol or gasoline alone. Up to 
20 per cent alcohol the fluidities are greater than calculated on 
an additive basis, while from 20 per cent up to 50 per cent al- 
cohol, the highest concentration used, the fluidities are less than 
calculated on the additive basis. The viscosity of the 10 per 
cent blend is only 3 per cent greater than for gasoline. This is 
well within the limits of variation for various gasolines. The 
air-to-fuel ratio of a 10 per cent blend is about 4 per cent lower 
than for gasoline, while the variation among gasolines may be 5 
per cent. 

The calorific value of the 10 per cent blend is 3 per cent less 
than for the base gasoline, while the variation among gasolines 
may be 7 per cent. Data are calculated for the latent heats and 
fall in tempecature upon evaporation for the various blends. These 
factors show that with the blends there will be a greater heat 
input to the intake manifold which is equivalent to an increase 
in heat content. 

All these data indicate that the carburetor setting for a 10 
per cent blend should be the same as for gasoline and that the 
same air-to-fuel ratio would result. This is in harmony with 
data from dynamometer and road tests. 


Literature Received 


FINDING WorK. There was published in the November issue 
of “Mechanical Engineering,” the monthly journal of the American 
Society of Mechanical Engineers, an article, entitled “Finding 
Work,” by Samuel S. Board, which is designated ‘a standard 
technique applied to needs of engineers.” The author of this 
article is a placement specialist of New York, and it has been 
reprinted in pamphlet form and may be secured from the ASME, 
29 West 39th St., New York, N. Y., at 10 cents per copy. The 
pamphlet deals with a problem of paramount importance to ~ 
employed engineers in all fields, and contains constructive, helpfu' 
suggestions which engineers can use advantageously. 
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Probably no piece of agricultural machinery encounters more 
severe service than the tractor. Gears, bearings and drive shafts 


must have more than ordinary strength and resistance to wear. 
Axles must be unusually strong and be able to resist shock. Bolts, 
connecting rods and various structural parts must be strong 
enough to resist stresses caused by use and abuse. 

Thousands of tractors in use today have built good-will for the 
name they bear, because these vital parts are made of Republic 
Alloy Steels. Thousands more will continue to do the same thing 
next year and in the years to come, because Republic research in 
the making of fine alloys goes on and on to keep pace with the 
needs of manufacturers and users of agricultural equipment. 
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440 AGRICULTURAL 


A 20-Year Record 
of Farm Machine , 
Improvements 


AVE FARM MACHINES shown marked 
improvement in quality during the past 
two decades? The statisticians of the 

federal government wanted to know. The farm 
trade was ready to be shown. The agricultural 
engineers wanted the improvement recorded. Even 
the manufacturers, who claimed they had made 
such progress in producing a better product, wanted 
to know in detail, step by step, and in black and 
white, what they had actually accomplished. And 
this is what happened: 


1 Arrangements were made to have three 
well-known agricultural engineers make a dis- 
interested, authoritative study of the engineer- 
ing development and improvement of twenty- 
five representative farm machines during the 
past 20 years. Dr. J. B. Davidson, Iowa State 
College; Prof. G. W. McCuen, Ohio State 
University, and Prof. R. U. Blasingame, Penn- 
sylvania State College, are the three engineers 
who made this study. 


2 Not only did these agricultural engineers 
carefully examine and note the contrast between 
the farm machines of twenty years ago and 
those of today, but they also reviewed and re- 
corded step by step the progression leading to 
the changes made. Also, instead of dealing 
merely with the machines under consideration 
as whole units, they examined as well the 
evolutionary changes in every part of the ma- 
chines they studied. There was a total of 
13,318 items in the 25 machines under con- 
sideration, including bolts, rivets, etc. 

3 The results of the study were published 
in a 168-page book (814x11in), entitled 
“Report of an Inquiry into Changes in Quality 
Values of Farm Machines Between 1910-14 and 
1932,” which includes 64 full-page halftone 
illustrations showing graphically the changes 
that have taken place in the principal agricul- 
tural machines, and in their working parts. 

The report is in four parts, as follows: 
Part I sets forth the purpose, scope, and con- 
clusions of the inquiry. Part II is a chrono- 
logical record of important changes in each of 
the 25 machines during the past 20 years. 
Part III exhaustively discusses changes in ma- 
terials used in the manufacture of farm ma- 
chinery. Part IV contains a direct comparison 
in detail—by both text and _ illustrations—of 
machines of the 1910-14 and 1932 periods. 

4 The report of this inquiry was published 
by the American Society of Agricultural Engi- 
neers from which copies may be purchased 
singly or in bulk. 

es &¢ © * 


The price of the “Report of an Inquiry into 
Changes in Quality Values of Farm Machines 
Between 1910-14 and 1932,” is 50 cents per copy 
(postpaid), on orders of one to twenty-five copies. 
Special prices will be quoted on orders for larger 
quantities. Place order direct with 
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EMPLOYMENT BULLETIN 


An employment service is conducted by the American Society of 
Agricultural Engineers for the special benefit of its members. Out 
society members in good standing are privileged to insert notices in pred 
‘“‘Men Available’ section of this bulletin, and to apply for Positions 
advertised in the ‘‘Positions Open’’ section. Non-members as well as 
members, seeking men to fill positions, for which members of the Soci- 
ety would be logical candidates, are privileged to insert notices in th 
‘‘Positions Open’ section and to be referred to persons listed in the 
‘‘Men Available’ section. Notices in both the ‘‘Men Available’ and 
‘“‘Positions Open’’ sections will be inserted for one month only and will 
thereafter be discontinued, unless additional insertions are requested, 
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Men Available 


RURAL ELECTRIFICATION ENGINEER with bachelor’s 
degree from an eastern state, college (1928) now employed by one 
of the largest public utilities in the East, desires a change of loca- 
tion. He is experienced in all farm operations, thoroughly under. 
stands rural problems, has had six years’ experience in rural elec. 
trification, and has also taken the rural electrification course offered 
by General Electric Company. He would be interested preferably 
as rural electrification engineer with a public utility, in experiment 
station research work, with an equipment manufacturing concern, 


or as a graduate assistant. Age 29. Single. Will go anywhere. 
MA-253 


AGRICULTURAL ENGINEER desires employment in soil 
erosion control work, soils, drainage, or any other phase of land 
reclamation. He is a 1915 graduate in forestry of the University 
of Washington; has had extensive experience in land clearing, 
drainage, and heavy construction work; has made an_ intensive 
study of soils, drainage, etc., and for the past ten years has been 
engaged in private professional practice as a civil and landscape 
engineer, and is a registered civil engineer and land surveyor in 
the states of New Jersey and New York. Age 40. Married. Pre- 
fers location in the East, but will go anywhere. MA-254 


AGRICULTURAL ENGINEER with bachelor’s degree in me- 
chanical engineering and in agricultural engineering, and a master’s 
degree in engineering, graduating with high honors from Univer- 
sity of Wisconsin. For 18 months and at present camp superin- 
tendent on federal erosion control CCC camps in Wisconsin and 
Illinois in charge of concrete and construction work for erosion 
control and land utilization directing 220 men and 10 engineers. 
Assisting instruction work during graduate work at University of 
Wisconsin, three years’ research and experimental engineering and 
design of all sizes of Diesel engines with America’s largest builder. 
Two years’ graduate research on small grain grinding. Best ot 
references. Desires more permanent connection with work requir- 
ing man with excellent contact ability, sales engineering, insurance 


company, industrial firm. Age 27. Location not important. MA- 
256 : 


ENGINEER, experienced on extensive mapping projects, drain- 
age projects, construction projects, and the building of railroads in 
connection with sugar estates, also experienced with sugar mill and 
heavy construction and with all forms of hoists, etc., desires em- 
ployment where his experience may be used. Will go anywhere, 
but prefers the tropical countries. MA-257 


AGRICULTURAL ENGINEER, graduate of Iowa State Col- 
lege, and experienced in the design and promotion of ready-cut 
farm buildings and building lumber and in the manufacture and 
testing of certain materials, desires position in farm building ot 
utilities field with agricultural college, federal project, or commet- 
cial concern. Reared on farm. Age 26. Married. Employed at 
present. MA-258 


Position Open 


AGRICULTURAL ENGINEER (graduate) wanted with prac 
tical experience in the planning of farm buildings, including heat- 
ing and ventilation. Must have ability to address public gatherings, 
instruct, and sell. PO-102 


a. | i. Jes ale 
% a eee oe ik 2 “y a sakes ae ye 
ie ~ hee ee " : Tia ce he 
wttsS  - + SD ae Oe NGA pete 2 age ‘iss heres emer ea ye “ gS lie 
She eS ee vay Se 2 gears ae a * ete A 1 * ’ apes wa Be Be deat hee 
ss Ale of Sys ho bales. SaaS ae wo ol seamen t Beta 2a ” Re i ge “ie Pet | oer eee 
Con SSS ae arene: ee a ae Ree). ie a gaat: i. nS Ae : Oe oa ws 
yf RES ee etree se ’ : cf 
PED : - Ze, ea 
Soe sie F 3 aes Wee 
Rag thee 32 eS 9 hs a ot 
ae, - Rae ae 
: gies 2 Sea 
Doe ae Bee ahr 
alas i eeeeeeerer—<CSCS eee ee 
ae he i caer 
< m -) 
2 See Ole SIRS 
A Be aja SyS:933:"=[=—00——wnnaGa9@Da(#Tws09@S9OWouDP— EEE 2 ae oe an 
Reais \ : — #8 8 ~— 
rir) oe LY 
os | a ames g 
tees . ns 
ape t ay aie 
ul) Sa eek 
a BS 0 ae 
Bay: tas ie 
Sate : ee 
geal a ae 
ry : + a 
EG Bees + & ; 
plas 2 ean 
cath S iat 4 ey 
eS 3 ra a a ae 
| Ps ge a 
ae ES eae 
We pt et: 
ee af a ee eres 
Page ee 
ej be ee 
Cate Bf eo ee 
A igese ie eee 
fila tae ah > 3 ae 
ee ty} Be Pa 
rs; me “ Be r olen 
rot bes ban it. soar 
ear Of Meee 
bs & Pete 
2 ie 3 i pant oe 
sais a BA 
ye HA ; . : a yi 
pe : 
Yea < Waa 
| 2h ic ar 
cee haar oe 
Sic pany Se. Are 
ay i tie : ae 
yas | x eet 
Ube al aoe 
Nes — 
eF tah | “> ue 
Ek a oe aed 
a oes 
eee a : ae 
ag hue a ieee 
alttises 3 vex 
Ba Ai . 
Wes ee & aii 2 
ai ji ened % mers 
f Wie a ° A oe os 
SE Bie aes Se 
aah onan we acaba 
Biss een, Saag 
55 8 ie ak r Big 
Be al 3 Sah 
SAAT . er 
Bienes ¢ oe 
He) ae ? Sem 
Mic BA ¥ Poetry 
ce tee” as Ceeae 
Bh i ie 
Te es oe lee aame 
cal Te 2% 3 + 
ee Th b 8 Pear 
SE a Aion 
Lo as iat Bee 
ae SP = je 
PEAS Ss ee 
paket wee as ee 
aeea Be Ye ¥ Bae 
thats Es 1 
FS aT cy a mae, 
al FS Sa she és eae 
eae: te ay aes | x yt 
Hak ahem « es 
TALaee s See 
i ¥ rola j & SCRE. 
+ ae vs enue 
o) a ee 
Vee: oe ieee, 
i or ee jee 
. “Baas 
Ao a ae 
Ree Z3 Frc 
ie : EL {a 
5,08 Agee pe Wee 
Boni i a 
Sites = ae 2 
~e PRs ; ati 
+ Naliglaia Mien fone pi ee 
Bt See F a 
es ee s 2 
+ ae io Sa 
Reise 5. , wares 
ere 5 rs 
oe " i] eee 
SJ bes ’ ape 
Ba rss aera ? Reeth 
ani ae % Beth 
3, Raalearmer ea Fs tae 
Oi ij ee 
‘ieee. re ey 
: 452 
Ps akan Set. ae Bie 
oe aaa s re 
lee oe ae BS 5 = 
wear inycs i fe: 
Pate: >: oe 
Feta te, Sa Se 
A tage) = ‘ eae 
aie a [3 Gare 
Pega e! Cas 2 men 
Ve Mets: Bes 6 1% 
ae ea ; igs See 
Mee * ays 
eS if ae ay Z x 
frees a S ees 
ane eae eg 
Sede & i i ws 
AG Coe os i OE gs 
rea. | Reece ia) ee 
TG OF oe eas 
SE Pat = 
i aa f ary 
anit. oa > apn at 
a ee : 
fea = 
ite ee s ae 
Ee to Ue Baa 
ph ay Peg Mee 
pe (tee eee 
apeg rid me : ™ 
x eae R ects Bap ies Bi. a 
Net To) ofl ashe | 
ae, ‘ok ' oi $ i 
ee 2 ee 
y + : 
1a 
ee TS ee 
Se ee ©) Giles 
a oe i ‘ a bi te) 
i ; Sf 
SS an ti oe 
i x ae 
( ee Sess: 
aero & Pane | we - 
2 ek iS ee 
sees i oa 
se gash bs : ? BE 
Clea Bees 
co) ene 
i. | a 
ate 1 om + oa 
Reve vit) ys 
SEER a i 
ee ean ae 
SRS sth os. 
et: ms? i : . tae 
ee - ee 
‘Aap i a 
4 Cale Bee ‘a a3 
<7 re * eS 
Mee ao ¥ “ag 
Pattee h -_— 
2 ae: 2 . — . ile fe 
Sea" mag we 8 eek eh ee ee ORIN seas alia 58 oR alae a TA 4 Sere ies es si en a 
iat Fae eae Spe Lee eee eA Uf EP SAC jdt AS) Mee i 1 eC Su Ta a 9 Ss Se 5 tn i tos +, Po eae = ae ed uh er meee ine 
ears! yehee ee, mies a ies ects al aaa Pe: Reus Teena A Pee ee oe re Rs A ae em EC “a 
he) oR i da Meer atts) Se eae Sane. Cea es ae ee oe ae ee ig mg bP ee re a Ter ae ae a 
i er BS <6 aie ee ‘A apes was y Poe Ee Pex Bem 5 egies sya ss haute oS Te. base Cea Fp) lear! ee 4 ee _— ne at ee S ie oe ae pve 
Sp Neeo a rh gs he es _ fe Mime sa a #27 5 ae Bn) vin, ~<t 5) CAN Sa oreo ate fee hoe ig weAlre! : bs Neto i Rian cite 
ke 0 aE RR eae aa se a lle A fs a CO Sea eres mn i at eae igice > SAI. SEAR eS 
BI © ees | ences peace ro eye ee, Bee Ei, Ae a ee Wee. eed «CLs aia: Ve a a ee 
Se ee eae: se ae es ost kOe See ho eee. see : xs me Eee) a lp ue NP Resear, ba 
Stes). oe oo Rie ets be. fs Feuetey. sytke, | et =e ase ea ; os : Recker ees on : i: ig oe Biss As 
he Reteitios te eras ty ou ee Pierre tol: per Seay i ene a = SOE Sas cae eee 6 Ae a ae as, ee 
se Lo OE ea ei ns ice. 7 ee ee 1S ee + fs 4)! Ge Ae ASS Steet J oa Ng eas rite | a Eta. 
iia; 2" a ‘Seer Cea Bee er ae one eM Wen: Reis ae i es = AB capt ere Saree i ria A Re RS ia Te 
REA oS BRE Re a a cen Bae ens oS ue he eck ake bel gt Sogn = ee FN 


Sibi BL Paes 
ee 


ee, Sirah 
rs | 


ee oe 


ring 
cc 2 
eS cet a 


» SE a eat i 


es em- 
where, 
ommet- 


: Pr ca ae 
Bee: Ab ae 
oe: ee Sia 2. & 
oe soa ei. ee 
ee Te ae 
ee i Be « at ay , = ea dy i 
ee iS ee eee eae 
games i | ‘oe Beye oe Pe. 
a be ed eee i a: Be aa See a oe an 
areas? ee Sas veo ‘ ‘AC 
See oe Ae i ae x {* “i age ce 7a. 
1 mays os . — nt a Ao co aa ie) oe OE 
_ os ie ea ae e ie ag boats ees, oo ee 
= ee er , thee ma pe ae hae eh bag bias) ae 
Zh eee a See 2 orn Sa aap £ ae oe, Seca 
a ee Be ae ee "1 ee Ska oe oie ad ot Seceeae 
_ Pe % i ae pes diga Erte ek ae a: — 
aa eS, = ae Bet te i: es ore a i ae ee foes) es pis a Pe St arose ee. Rat « 
as ete Bi oe ee Bi. Saeco pe 4 ef oa <3 “eee hae — Tie ee 
ca a! pad t- Se 1% = a és soe ae ety ae aes aes ee rae ie: Ss 
ee a Tee F - iH Reon io Pa ie Press oe we ES a ee See 3 Dip S05 ee a), = eee eee 
ot cis a Ce eae a) ih se pats Sa in, is aes) isa See 1) Bes aera ys: Coe. names ofa tort 
ey ERE ih oe * Siem “Se = ad 4 Pekan ie . el ae Be aa uae a ies Bien! i oe Rep ns s 5 a > 
r of 2 “pe a Bee ty ae Price = ae ~_ ee Rly cane py it ee aoe) Rescate 5 ee. eater yas aS sei iy Bers eae amar 
for = Bes S ‘ as ~: x 2 pees coe s ae Tine ai . te gs ah Beir nc ae ae rhgdeay t ms ‘ie ed Re” ant & oe > 7 tS 
Onl: a Sopa :. > Eauk 7 ar ee ae eh oe aN ree ne $ a Beck Scie! a Vas. Rea ee @ ae: aa 
y ay Pe eae ied Gan ee alee: Saad i Pe Pt ais nia SS Oi. se ee ae 5 : Fs claett 
th oe ee fe pa ae { ie oe pgs PAS Sse eure : aS ah Dy AF ees # a ace fc ere a BF table 
a e a EO ot reef vee mee Ete fas: © 125 Be eee rig as § ene Rae Bees yee ary. et Wit xslt Bee risk a * 
-lons ae yet tod Ea Lea aaiary eo eis Beers ye po ae aS Tee re ae Dt aR a « poe : 
1 Ye Beare: Og ee ete a ae y Sig oe ae : oR "4 + Se f 5 Ny ae eee ay a ie ' z 
. i ear: nity Baas : ee a ce, ae mf; Be Paleey eae * aes oe rotary seas Seer ibas le ae ee £2 re, <T be 
Soc! Pa 2 ee cana ae 4 Bn : alee epee al a ee: ess. bu: * G Is Vestn: aaa a ae : 
the au ee  Apere. S me eps | aa ic, 5. ills eg a ae oo as | 
=A 7S Aisa eS eae: bee i Eee ves 2a . perecees ao ae - nite eek 5 ie aint ¢ 54 NY : 
— et ae ee SS cS Paes “oy eae i oa . oe ce ae a Aa : 
oo eee: Aa: ge 2 eee at ae geet Si : ai ee te iecten eae “2, ae 8 f y 
and patra | re. soe a ae | BE a, ma = aes Be +4 ee Bie: 
Me Be: hee fay pares L Seer F or es, : ae sy cg SS: Pair ¥ > 4 ae F 
wil aes Si He i oy a. ea an ‘peekoes: ~ et See i Sy ee Se > 
7 ae Deere it aa ti ? ema Ke 4 - a At he eis oP Bie ‘ eee “a oe J 
ste ¥ a, ae iy ead ae ‘Sg al SA aA Boe al ge yl og i Re ha 5 Seu ve 7 ee x a t i Sie oan *¥ a} 
d. ee aa Seo age oe ee aha ae an - Tate aa tes ve S aa ty nA we Rare ae tee me - Sm nee iy ian ¢ — ; vrs i eee, “ 
ae fe cto i = aie et ae pared ees pas ne eles pie Fo Bare elas -y gag © a i : fre $ Re 7 
—— Bey es ey Bas =e y a eee a oe E ek see Bete res 2 en ay pee eaar ‘peng agar’ Be : = ae yaw is ri 
g % ie eo 2 + i Sere eee. Bey ihe ene oe eee aa Niet fae Pee gee : 5 - s . Bhs 
sa i ae ete Pt 2 aes Pes ea ‘hee SS ing ee ped ios se BO oi oe wr: ere” ae ee ae “seg af as ‘ te 
ie aac ae Ee : ee 5 S| an ri A Ge ae 3°’ fe as Laer Se ge ig ae - F a ; = 
ee ‘asia a Ae Say 5 ory Bris | Re pe, Se fe ye oe a ee Reg ed fs ee. nee re @ py 4 , se 
= Bsa rae ee hee S Be Pe be Sey ao ae oe ii as Bees eg ea eae eed Meg 2 5 s - - ‘ x ¥ ae 
gat tea een 5 si ae 2 Dobie - iagaees a fee, pea ia os Stns San Ree bee rg } = 2 ’ . 4 ; : : 
ee es i are ay hee “it ae ist Sera lee As aT S| Sige ee : - Sieh om Po at ™. 
5 ee Fae E z ee fe ne aa es id pares ee ail a gers se Ulieaee 2 = x ~ 5 ie aa fepiaaey ie ‘ 
oe ie ys , SEY a See cde Petes. "aie Reo ae hae Bae ee aes eae ho bay oe Rd : 
‘lor’ 2g ia Se \ is Be Ba ies as i fe a cs as | ea ee: ee ZeR: ‘as a Cae ae yd ais caetite i é 
s @ Seer Bes ee, Hee “eee One a i Pa ag 2 ine 73 ee eee.” E See . : 
; a ae 4 a steady Me a re Pes 2) eae Sree: ee: : ee <4 eas ese ats ie ey : ies 7 i ; ; 
ae etl 5 eal ae - EE ie ae Bs ty x o> te ct. ae ress (oe a a i eee. age hae i J “B 5 , i ; 
one : om ge a ee gee ee ee Be wey rd a oe : — eee ac a ee AV ; a : 2 
D wens Bact 3. ee Bao Li: .: Sane | Be 0 Src be a eae A ees + ha wtading rae * 5 aks. Ba * sok ee eae \ i : “ 7 
" 2 ie a 3 ae is Breas 4a Be xs ie ey Eats eas as eras eae ; ge S ae i : - 
= ESS ag a Bowne u i “ Bae eo Pr taal Te ‘ipa im eat gy) ae ote rae es eer me oe a ae 2 ‘ ; ae 3 4 
ca Pe. ee Sem ee Ws a Na ee Le Re At ie ae a ee oO eae ty « be elt iene ee * . ; 
nd c et ek id Sins Be ig, eS ie ae Gu: 2 ee eee Bok ee aay oe é : , % : ; ae 
er- bis ee: <a Be Be 380a PS = Angee a eo am ae ene Sate : id Rah 2 a ae = as Seas Bek i : im 
P: nil , Ree \ Beas as: oes eae aes a “ae Meee e er: a mec UE io. es ie ed : ; tig § 
el re pe. es es 3 | og ee Be ae a ba yell %aKs ae Vr ee ee hy, = ha ‘ oe pa ras Se ; 
ec. & ¥ | Se a fees = eee Pipe Pa Ree ais) FA eee. eis hase ae mb ie : ; 
>, Ss aes ay es, ae ane sa Bey he eee es ake og eee tar = : ° ; ; 
7 Pet > oe ‘i %, a BE ne Seach 2 Sar Wes ce ae to ges ae “He a A ee ae Asei a : E * 
fer eet a. gaa ee ihc ge ae cs aras Boho Sa a RFS: iste Be pec ee ae eae : 
«ee ‘ed et faa A sagas fo a. Tae ae a 
4 ya a A eh, lease < sa eu pes fei: ae ea Line 3 ae me eg * 3 — 
rably ae oe aan es es ;. P| Some ae ek ie a aos es came : 
we ae ies " Sy {Say 8 Aine ws eo i. Be lige et de i he Taree as ae ck. sea -, hee yee oh : F Pe pee * 
in & ee, aeronn, \ ae ee ae ae oo aa a d ae aii eet: ‘e 2 Bot ; 
ent tae 2 ee i, am Saal are ae ar bes, Tes Bric es Beesgriey ica Leer a hie oy ae : P : 
Ss Wee es, ee: bea "aN ae i fa Sweet geist Bee Gane j eS, ieee by ee By cas pags ° Ae in i a ’ 
1c Re Pe. Sein ee | or Pe + as ae a ae ee ata ‘ae Gai see ge i : : ; 
en, 7 idea hat Be We = a bee ae ia age aye ee oe os ee er ure cee ois ‘ ; 
in kee: F . OR a eae eros: Wee Ba 25 ney ee Pits ae] Tinsad ee rs, £ 
he s Be | ee tae PR ee ae a Ries sae a eres 9 selene pena sais = a ite oc eae . 
Fai: ae eae a. Ros a eae Pee RL a erin ot go oe ear) a se fy = ae : ‘ Ep ita: 
re. pa bis nee Lor St ao are pena f i eee ere a ees : 3 a 4 
i ae a rn al tt ele se eae meee, be ee ey : 
om ee idea me io aes ———— 7 # a fies an ay eae eee Sy cia = cua ak ce pipet eee 
m Meo rl Penis . a ers A a eps deca aes ce ee ee Sour eee : 
i fee (eke Sea i Be ae hee al - Sei Pee iis . ie Obes Tees us a ates er. ‘ 
 $Oi 4 ai i i bai he a Breer: a ee 7 alate ee \. =o ee ae Db see eae ta San é 8 
ol sage bi gi me ee Soc Oana een ot Pe z etal ; ii 
ee hm ta ag page ae rs ae Pee ie pees Rate alls ai: 2 Beir BAe ar ae a ‘ i Bo, 
land ; et) a |e | oe 8 bd ets ae on a ee ae red i haa , “ago 
g 2s Oe ae a ep a ee Bee ago fg a +. ae ye we ae. eee me rat i % ; 
. Fs cong i. 4 es, 7 eRe er hes ia ge x pit eh ee 2: Beis eyes Menscaa > ; a Ths ; , . 
/ersi z ee cae ba a zh ee rie’ Fao Pe a, io ee ee Spence eee een fits i o F i ; : 
i Be ge ‘4 z ess = 5 < Bas) ve Wages 7) ne x P: Ess. < " d 
ig at Me eee: | te een Tate Piet? Sed ne a eS ee > eo isi + ie Oh ee . ; a. x aA rN 
ari 7 Benue # 4 eee ee isd be i eae ec see, ee ee yee Seal ete ; i a: 
ring, oS aoe ier tae ee i pe ee pe as oe aoe ; . “ag : ns ° 
» & : aalte ores Br ad he Bs isn, ee i ee = paste: Ree as itl Talia ew : ¢ her 
ensi $ oo (naa ie 2 eh ie feed oo ieee ates = ori ee ee wee 5 ee eer v. } 
osive Mae eae Bie hi Bee ad mae 4 ze e = Bee ees ae =f a a a e Bert ae sc) 
Be. a ra. bs ss gf ae ee oe ii i < ee = Yate": Be 2 fa * : oe 3 iia 29: E kd 
, ‘c SF i Se. et: es toe a ry ae a aa zh eal is h a. om “ y ‘* - ss i i : 
een 4 hem xt. 3 o | Be eae Br: Pe OS 9 Bey gy ee sa last tee caer ey ; : 
a ee sage re < Sees. AS cae _— So ees | | 
scape Ea are ah St - eer coe Bere e are a a a eee tea any ae ipa rae Pes | eee 243 a # 
eos at: , 4 ee ae a ee Sey ie 4 cree: ‘aes Poe : ee = ot 
sae - |, Be i Ae See bas a ee Sei aa soaps, 2 oe NG idee Pa we ’ s PRE: 
yOr F ae aaa by es asia ot! ea rage net Fas , it ge he Pith 2 eee , ae a 
am eo a lc eae a See ; Beek a. ae a ‘a fag are O 
Pp 2 fe git oa vee Be at tee hie Bast: ae oar ses Cea ee eee UAE ith 
. eee CP i ee hee pasta teat am eee Gees EC es ae s fee : ; 
-e oo tree oe io ewer” ar 7 ea, ait ie 
E igo Se Bie tigen —— abe pn sa Srey aa thang ge eee ee ‘ 1p ee ei Saas 
ine ait eer | ae Bad sig a eee aay ee Oo ti ieee Maes fre i ee : hah or nat Se aes eae es 
mete Bey ae a Fees. Bene ee Sane oe er a ace raecua 2 aie i ig ie at eee : ee : 
be the ad — Pe 3 ae Se Peo ee Saree \ gage ey es ie me Be ts Sie Sug! Bae tr boty j 
n me ee rt er re “eee an oa “See ees pee ie ear AD sare oe 5 e 
‘i ey en ee a Sf eh, “yea pe. : ee as Ns Re Bt ao br ale a, Leon oe We Beet “i Pau ees ‘ee ete : 
pee eT eats 1 Eee bis ‘ ie ae Phk > ee fey a Bey, te ae Hes ee = be.” ee ‘ : 
aster s ale ae eS Ve ee ee ae ——, Saeed eater ae ee B "teaver , 3 3 
ang fe ee 4 aS “7 a pr Pa pea. +8 eee = fg Per me eens AS. . pe) 
Jniver: P git BS line ie " gee Bi pa Fe Rossa ie Sens Saw es ee me aes ote SS : 5 
- i ass} a5 er: = ee aay 5 al ese oe Sees cy a id oe Me ee he mtn inde ; , 
i ah ae By or: = HE a Oe iy ee ‘Ste ae 4a ‘ = es ian ee ignee = Nig itt ae Ray i : 
iperi eS tae rea A ae p. ae tea pee. Pe Wes ee eee aie mics eee ‘ae 
perin- @ Bon es Ae a Z ek oF ae Reid. faa ea Sih Mes mee Pe ce : . ee y a 
4 es van aa 2 ve. on aa e a Eat aA) ae en 4 pak aiee ee i Oe, ps iy : peak a | Ds 
in er 2 ew ea i no ies ’ 4p 3 a Gee: Ze " ae te , ga he Oe at A: Sch te i @ ke 
and ce te — 1 ee ae See 35 re eg y 2 ae ae , ; : 
omides ro as = q oor if gots ate er ao ase ‘aie. ites Seabat Sis ae ae): , Bett. Bo. DV. y 
‘rosion ; i at re | ame Seay ee mee aos # eee abe eae: ee Erle" eet We See : ‘ 
‘ Rig Tig BRE s rt ie ede Beas patie es Pita. al ree a2 (ee Pa sae ag ath rab iden ; a € 
in | Be Pe | eax ie, ota a aa St eee eee ee crore lee ee : ee 
ineers : ges ae zy ee ey = Bes Peres. ae as per els ey Age ae sueK Wes aed : d ; ; 
, e ’ pe 4 By a Hq: cs aa ae eae ar ee e Rei tae hgh hie Beira ae Mirae nie a2 ed pees. : 
S ct oe ee 5 ae Ae peg ee seas SES ail Pe eee =) ee a ee — Sim ree oe i - 
sity of ae: Pee. SENG, a = a 2 Pe reo Re ‘Sas Seca a J eee ER eos, sae ee 4 
fe} Bee Ae ay BS Boa ree Re Bae ie, 2 - ae ce ae 7 fi 
‘ Bee a Mei <i Be oe ee Pee he et a 5 aie ? RRS oe . ; , 
ig and Rat ie s ies oe re i it a aka "ae ; 
% 4 Ce = Peres 4 Mere " Pe Bos Pris he | eS ie ries Ne Agrees te aa é 4 ie . aS r 
uild a 3 3 ee = fe ans SS dee ee Mes oes + oe ie yal 
er. ES * ag i a q - ~~ ae 3 mex ‘2a *ieag Bee Ror ba a ; a - he 
Jest ot eA: ae oe aed ee earls. caer, el hice ae 5 - * is re an 
Mere n AY == gfe ad Se i "aaa is Benes ety = tte - Tae 6 ’ 4 
ot q peop | sea ein F Gs at ee me? Res Beh aS ce ae Pepa oitae aie : ~ ‘ 
aes B Ecos ee <a oe t one ae ey ape, Pisa - ae eae sy = Sia eee id me A ka e 
requit- Spee oer Bes as ie 2 Mii: as ae eS ee aes ieee eS ak 
ul | ue et shy a 4 _ Re oie a ” see eg ae “i es: atk ‘ eg pe es el aes net 
a | Se Hea i oe i ie ae yi ae 2 Oe “as, ee : 
vf | et bee es oe) ee Rear > ae 2 aa Bela poear o cu aly , *'t 3 ; P cai) : LS 
. MA- q ae eae Sete Aue ie a eae Ps ee e | alia piide ieee a fale i 4 ’ Ay 
LA ex Fea) ee =A a ay eo ahaa Saar ig = Ae 2 ee Pog ne Pett SE #5 Se + Saar we: 7 ; 4 3 . ‘ : 
‘ aves baer a Bee ea 44 4 gathame pee yesh a 1. ee : ae a Bee Eo 2 oe ; r one § 
Boe Beak, sz | See ea ” aepode eee A) <e ig ae es ° eae Weak 3 nea” ‘ , ae 
| fears io i | ae” 7% ee hee a. cee Bsc ean ' es: cee i : : te ric e 
, ae 8 i a 4 oe pe oe iat 7 em Pays: re : ~ See ee res aS Rn ics : 
drain j ae) aa ie A Sa ie, a Ye oe eae: ee as! ae at Aa ets cane i 
5 f Bris: sane Bae: Ei a a Eee ie po a ne be ae ae) ee hots Sycocpyes, at ) FA 
ee sar | By Bea: te Bhi 7 x artes, =: ees Ba 3 tea) poe i a ee eoeg nS vam : pees F i } tas 
vads in be “a fe es ee oe Be Se Bs oes Ph coal Sar } oe: es = es a 
; apa Big gee } ate ae ee aan Pe ec as a) 2, lla aes a a pie SE it en tae is Hots ‘ id = 
ill and i P|. at a8 le ! BY < oe a ae aed See — sa eee SNE 7 Paes ¥ See : 4 ; 
ao eS ae hig és it ep aes » te 3 Spee a ee a % Mee pele: Be Pete a Pah t, a é Z : 
as ee i ay - en. Sie ages ay. ANE a ee 5 j = [ae ey ae abet: a z 
Rass on 12 es hte Be es eens ot = Stee 2 ha Les eae 4 
ge m1 A a fe ee i aes, p ee Pes 4 a oo i ee etn "] ALN vere ee a 4 . 
a te — «| mo] | ee oa a. = = ibe 5 Pe ee =, as ze 
Sea suee vf rg Be a a eae ae. oe a ee | ove * te ae ae 7 : ae : 
os BS Eek 4b ‘eee _— es oe ee ae aay oe aE ate 4 ‘ f Tec Shy ; : 
4 aa a & As (2 a at Be we. * De se a ae re ays ee me! , oi “ae Sete? Cpe . - : a4 ie ny : i. 
F sack Ye a Aare i Be a aa ie ae lage Ee a 2 ae ats at Ee te : os 7 Wee x | 
a ipa Sel * ieee fi; ee ae ge c= taal — Sg ee oe = ot : ber > oe / 
P a Se Hig Cot Bee eS “Teage ages ee Se ae Fa me he me ee oe Ree ee : ae 
¢ a Weg oi pF |; oy oe BES Ag eae i ae sil ee Mee Sh pent] “eae Ph eae Bic ‘ago 3 6. ee , . if 
oe le a hee ome ee "ee rent Am Ce aie, ao ee ee er ae Bevin. : ’ E a 
"i aie. Pech © . ae ei Ms a gS ee oe Bh ss Pi ee ae arenas”) EN the Esmee ae : 5 
I get A Bh abt Tit ae . ae, : eee _— it aaa ea a. ae alae 5 ae © ai MEAD oe cy eer ate ae Ae at 4 pe 3M fo 
= tes aieeat a ay co es ark ee ails nf eh a pacar a ie ear <* ; | : : 
* et ve . 3 ake a aya § : ; ae gos ess: Rte gap ; ae x oases pied: mies. ie. ed : eae : Nee ge ‘ a — 
7 bee Bird Br 3 i i Me) aw i parent e aie ‘- oe BY oi oP Nias. a 
} it 3 a re as euler 5% + ee ae pstiese yaaa f 
* Bite a =e See Be es Oh aay. See: aie he mera OT aaa Se : ‘ A : 
k a. F (. ey Recs Es al Sh enanas Ss oe: aaa eee aie West a - 
i a we feels SES Be ie Teas Peis. ye age il ieee) Sti : ns Be ( J 
j i yo. ae ia - a aaa Nee ieee Pees Week Wee 3 3 ; ae Oe (ke 
ve aa) we Pees sf Fi oe 5) ie =e *: Se ae By ee pox oaks. at E fee os jae fan z x 
yed at ; ae ay oo 2 ae Ba a5 ie ia a BE i ie a oe aS cae ES oe | ie ie ic: ae 5 i on i ‘ 2 
i ‘ See aaa le - ue dame ei ce cee ‘ 7 + Pak % er [- ie : ects ‘ ; 
ed cS fa eae mite am “oe Bi as aut Wa SS ak ccm By os aoe cag aa oly SAE “es - ; “4 \ J ooh 
2 ie 2 BST es fi Se Te 4 + 4 
af i ast ee ae: ae oie eee pmo as sae Ae Wane: hom dae? ae ee i 
oe ee a ia a) : Re eee ite Sey oe (ae oy a 3 a HT ta § : % E ‘ 
& =a er - ae ‘Tere een ew iy a Rr ee pe dae : ow : 3 : 
% ae ee ae yt eae pe iB Le Bg ye a = sa ‘yt A bl & rz B's aS 
ae ae ee eae i. te ot. {= ; ae NG 7 e 
: ita woe “¢ heed Bene ie Raweene «. re i sD a oe cd | atic Wp : iva \ 
th pre i, ee ee ae oe k ee Se meee ak nee ay ce eae 
prac i Re ey nae oe a f ae ee Ae ig ir in ies es lr Pant os =n ie : { y 
ig heat- Cae | hn. ‘oe ee ae / Sa “sigs ies Se elie |§ ile is as 
heri ee as ane re se fee ae be ‘ee we ae ee : > on ; : 
1erings a =a | ae So | ates = ae Ee Piety A ‘a ae ‘ : ; 
) f ae dee 4 a dees cae eR: DiS ae eer wie Mg at 48 Pict kt ba tee 3; < fess a 
a Bai Sg 5 ae ae i Parca at epee ere 2 = Sie: rie aes nu, ae Pale Begs eee : ‘ : . 
oO? Re 4 qe fee 5, ee ee eee ae | . cae =. Be ees rads iy rs ng tio ro epee } % we 
ug Bela tr hae RS Tape Seley iy ale 0 eee Gules Sorte erg) i A : é 
Bes eee a ee Etiahe Keo is = oe eae eeeh = eee ‘ree cia kis Sie os ae F : 
ae re ae BEV Tie fae ‘a - SEP 2 aegis oe “ae tae a atdieae Rl ie : 
2a ‘e eee Ae ae aioe ea. ae cee Peet ver ie Seas Pre tees een aa aa 
‘ee Be 2B oi er Chel? Co, ee Sexi ee pee i abi Se Lie ee aa ; F 
nom Ae 2 , (ete ig gees ee ee tt pepetit: oe ae ee ees ie ms poe: aP.ies h et aiae & us i ae f : 
a | : ee Bid Ge aa ey pe Ss eee eee ae ‘ as cee : 
; ; ae i tine ge a re pekt a bo, tae Sieh mente ° a oy ¥ 2 i 
est a. 5 Pee tant Rese aa es ee ee ee eae aos : 
ae i 7 | fee ae Sere CS ? 3 hk ree ge ee ae Fh Se 4 ca ; i 
oes es a ee eae aoe oe muah ewe | mies 2 : 
BP aN ret is 7 eee os ip pe “ er eo er des Boe oa WE Reeser s 
d Phere bap tty bir es ee cet : ee E ; 
i ata Pets 5 ae : pecs oe * he nae ge a ae ee € ay erage sede Si} sees ri ie tds 220s i ° x 2 
+ es ar wee : pee Be ny Bes ae ia So ae : Pic Foi s , a eee qin ee ; : 
Fe Be ees < i ee Be ne Zap) ee isc a er ov nae ie 2 ia ae tae es 
pe 9 Pea sia es a esis Re aa ae aes Pere he ea ea 
- tae eae ro ae Aster. y Ren Bie oe a : oe ee els i , iene a - a: ; 
y ext 7 a oe e meer. as Bes = a meee ie = ae f. eee er bia =! i - 
=a Sas pam ee ‘ te Aiea re Bd Bee 4. eee ne mh ‘ % a ae af Sor 4 ph 3 A 
Kus Je art al mbes ag eed tae ee Signe ae NS oie eke De rCe lee sts Rae ts xi fe aa i 4 e 
one igus ae ae Ei; Pon erty ee on RE fie a he A et ee ies 4 Stel caged 7 > pia bans , ee 3 "i : 
oS) ee on sa ee Ak: ) a en lea oe ae Fa peptetes a ver oe pre eat Sone : ites ie : s < : 
: ihe, a eet by [3 . ES Sa eo ay cage net eer = aa am cea ae oS Same ae =o aS ca i : 
ee Se Be we LBS es ee eye | a TSE aoa fae Aes. 5 es a ae Se, eae eee 
fee : Bas as ae 3 gare ies i a ia pat ee | De Yoke i Eee pie. fas Ce Fee a od ica { tie 
aa eae en © iis . Wey ays eal oe i Fred. < sa ee a : Soe Sas Be ee oes ; oak sa Be : 
er anes Gly ey feats coger Neer cones aris a ae ses eta tS ag td Petes E ee eed ha ap rs 
es og bad otf gece! i Shela.” : ee ase es ae a Dee 2 eae a Wrete Se oc . fas : ; 
ap 5 st te aie Se ay ae ieee oe, ecaeee ® Bet, a Siete) he : i 
Ross , Et ee ay! a yeas gee 3p) il aa a ! Soa ages i ‘ fame : 
ee = ae Bi Rar aoe aac ils ie wm a * oe ae a weics toe igre : fa 3 on 
Sg Be hots % aa ‘ et “be. we hie oe bi Re: 1g cod Wb Br: + \ ! . a 
‘ia el Ee a: ae Bop? Bod Write a ites nae a: ees Sy a Sg hee ies ; a erat an ” 
ie alae et 2 ae eee. oe R igh ag aa ia ea ay ee . ok He beets ‘ 2 WD a . 
oa ae: this. a. Pal pease? a alae ae ai ogee RE me ete woe SS ee =o) ee ated P 
e =. Betis wee Ears ip i Se rey Ae wh rene. a ee Sera ey aa 
ie Py Gay: a oe ze a oF aS a Pia Oia oi js : ee 
2 nase * eae 6 i ae i \, 2a Band: ; 
jae ¢ has ag i ae Spas eee be : Fa eae Set : 
rhe ag og ae = Bete 3a “e “s ie : igs 
< ae a x : ie : ar ae aie ay ; 
ge Ee Agora near Pe aes oS 5 ae. eh co i te : b 
= See ae =e Auge urs : 
bai uae ai ah a . “4 
My 1 Ores 5 : i, : oa 
eae i | 
” Patek * : , 
Sale, ie ee . 
mar iy ¥ \. 


